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@ Cable television system. 

© A cable television system and method in which each 
subscriber's converter is located outside the subscriber's 
premises In en external control unit ("ECU") which also 
includes several other subscribers' converters. The ECU 
includes common signal processlrvg circuitry for controlling 
all the converters in the ECU. In addition to television signals, 
the cable network transmits control and data signals in both 
directior\s between the ECU and the head end of the system 
and between the ECU and each subscriber. Each sutiscribet 
supplies a portion of the power required by the associated 
ECU. Multiple television channels can be supplied to each 
subscriber via a single drop cable connecting the subscriber 
to the ECU. 
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CABLE TELEVISION SYSTEM 

Backgroimd of the Invention 

This invention relates to cable television 
systems, and more particularly to cable television 
systems in which the converter for converting por- 
tions of the television signal on the cable network 
to the television signal which is applied to the 
subscriber's television receiver is located outside 
the subscriber's premises. 

There is increasing interest in cable tele- 
vision systems in which the converter for converting 
the portion of the cable television signal which the 
subscriber desires to receive to a signal suitable 
for application to the subscriber's television set 
is located outside the subscriber's premises, for 
example, on or adjacent to a neighboring utility or 
telephone pole. This is of interest because it re- 
duces the risk of unauthorized tampering with the 
converter, accidental or intentional misappropria- 
tion of or damage to the converter, and the like. 

On the other hand, locating the converter 
outside the subscriber's premises increases the com- 
plexity and cost of the system because apparatus 
must then be included in the system to enable the ' 
sxibscriber to remotely control the converter. This 
consideration has tended to discourage the develop- 
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ment of cable television systems with off-premises 



this 



tion to improve, simplify and reduce the cost of 
cable television systems with off-premises converters. 

siimmary of the Invention 

This and other objects of the invention 
are accomplished in accordance with the principles 
of the invention by providing a cable television 
system and method in which the off-premises conver- 
ters of several adjacent subscribers are at least 
partially controlled by common signal processing 
circuitry associated with those converters. The 
common signal processing circuitry and all the asso- 
ciated converters are preferably located in a common 
facility, for example, a housing mounted on or adja- 



cent to a utility pole neighboring the premises of 

■ 




the associated subscribers. This 
referred to herein as an external control unit or 
"ECU" . The ECU preferably includes only a single 
tap for each network cable serving the ECU. The 
signals derived from this tap are distributed appro- 
priately to the components of the ECU. A drop cable 
extends from the ECU to each subscriber's premises. 

Inside the subscriber's premises the drop 
cable is connected to a subscriber processing unit 
or "SPU" which is typically located adjacent to the 
subscriber's television receiver. The SPU applies 
the television signal on the drop cable to the tele- 
vision receiver and also applies subscriber-originated 
control signals to the drop cable for transmission 
back to the ECU. Other devices located in the sub- 
scriber's premises, such as burglar, fire and other 
alarm or monitoring equipment capable of applying 
control signals to the drop cable for transmission 
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back to the ECU, can also be connected to the drop 
cable. 

The ECU processes the control signals 
originated by all of the associated sxibscribers to 
satisfy, if appropriate, the service requests indi- 
cated by those control signals. In particular, the 
common signal processing circuitry in the ECU is 
used as extensively as possible to process the 
subscriber-originated control signals to minimize 
the amount of separate ECU circuitry which must be 
provided for each subscriber. 

The ECU is also capable of receiving and 
responding to control signals from the so-called 
"head end" of the cable network. For example, these 
control signals may include channel authorization 
data identifying which channels on the cable network 
a particular subscriber is authorized to receive and 
view. These head-end-originated control signals are 
preferably transmitted via the cable network, and 
the common signal processing circuitry in each ECU 
is again used as extensively as possible to process 
these signals. Because each ECU typically serves 
several subscribers, all of those subscribers can be 
serviced from the head end by control signals ad- 
dressed to the ECU rather than to each subscriber 
individually. This greatly facilitates control of 
the system from the head end. 

Further features of the invention, its 
nature and various advantages will be more apparent 
from the accompanying drawing and the following 
detailed description of the invention. 

Brief Description of the Drawing 

Figure 1 is a block diagram of a cable 
television system constructed in accordance with the 
invention. 
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Figure 2 is a schematic diagram of a typi- 
cal subscriber unit ("SU") in the apparatus of 
Figure 1. 

Figure 3 is a block diagram of the analog 
unit in the apparatus of Figure 1. 

Figure 4 is a schematic block diagram of 
the communication unit in the apparatus of Figure 1. 

Figures 5a-5i, which are connected togeth- 
er as shown in Figure 5j, are collectively a schematic 
block diagram of the digital imit in the apparatus 
of Figure 1- Figures 5k-5s are collectively a 
schematic diagram of the gate array shown in Figure 5c. 
Figures 5a-5s are sometimes collectively referred to 

as Figure 5. 

Figure 6 is a schematic diagram of the 
common power unit in the apparatus of Figure 1- 

Figure 7 is a schematic block diagram of 
the "SPU" in the apparatus of Figure 1. 

Figure 8 is a block diagram of the central 
control computer ("CCC") and modem of the headend 
in the apparatus of Figure 1* 

Figures 9a-b are flow charts illustrating 

+ 

the flow of a program controlling the operation of 
the so-called Drop Processor of the ECU. 

Figures lOa-b are diagrams of basic message 
formats used in an embodiment of the invention for 
data communication in the forward direction from the 

CCC to an ECU. 

Figure 11 is a diagram of a basic message 
format used in an embodiment of the invention for 
data communication in the reverse direction from an 

ECU to the CCC, 

Figures 12-17 are diagrams of various mes- 
sages sent between the CCC and an ECU in an embodi- 
ment of the invention. 

Figures 18a-h are flow charts illustrating 

* 

the flow of a program controlling the operations of 
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the so-called Data Processor of the ECU in an embodi- 
ment of the invention. 

Figure 19 is a diagram of a basic message 
format used in another embodiment of the invention 
for data communication in the forward direction from 
the CCC to an ECU. 

Figure 20 is a diagram of a basic message 
format used in another embodiment of the invention 
for data communication in the reverse direction from 
an ECU to the CCC. 

Figures 21a-23d are diagrams of messages sent 
between the CCC and an ECU in another embodiment of 
the invention. 

Detailed Description of the Invention 
I . Overview of the System 

As shown in Figure 1, an illustrative em- 
bodiment of the cable television system 10 of this 
invention includes head end apparatus 12; cable net- 
work 14; a plurality of external control units ECUl, 
ECU2, etc*, connected to cable network 14 at loca- 
tions which are typically remote from one another 
and from head end 12; and a plurality of subscriber 
premises SUBl, SUB2, etc., each of which is connect- 
ed to an associated ECU by a drop cable DROPl, 
DR0P2, etc. In the particular embodiment shown in 
the drawing, each ECU can be connected to as many as 
six subscribers, but this ntimber is arbitrary and 
the maximum number of subscribers per ECU can be 
larger or smaller than six as desired. 

Head end 12 typically includes one or more 
sources of television signal information such as 
conventional satellite antenna 20. Conventional 
satellite receiver 22 separates the television sig- 
nal information received via antenna 20 into a plu- 
rality of base band television signals, each of 
which represents one base band television channel. 
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conventional modulator 24 modulates each of these 

^ ^ — 1 — A channel 



television sigimxE* 

shifted to a predetermined frequency or "P^^y^-^^ 
cable channel for distribution via cable network 14. 
Additional base band television and other signals 
(e q television signals from studio cameras or 
video recorders , FM audio signals , etc . ) may also be 
applied to modulator 24 via leads 26, 28, etc ^d 
shifted to predetermined physical cable channels by 

the modulator. ^ , ^ 

All of the output signals of modulator 24 

are applied to conventional combiner 30 which com- 
bines them for application to cable network 14 vxa 
conventional combiner 32. Combiner 32 also ad^ 
control and data signals to the signal applied to 
cable network 14. These control and data signals 
,ay be of two types: (1) a so-called "forward data 
signal which represents informaUon generated at 
head end 12 for controlling the ECUs in the network, 
and (2) a forward high data rate channel ("HDRC") 
signal which is typically included in the FM b^d 
and which allows the cable network to be used for 
such purposes as distributing non-television signal 
data (e.g., general purpose computer P^^^^^^/^ 
data) to the subscribers. Because the forward HDRC 
signal is typically included in the FM band, the 
term "EM audio signal" as used herein includes the 
forward HDRC signal if such a signal is employed xn 

the system. 

In addition to adding forward data and 

forward HDRC signals to the signal applied to cable 
network 14. combiner 32 also conducts so-called re- 
verse data" signals in the opposite direction from 
cable network 14 to modem 34. The -ve-e data sig- 



cable nevwoijv j.-* — 

,al. ar. control signls generated by t^ E^s as 
aescribed belo. for trans^sslon to 
„Be in controlling the cable television network. 
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the illustrative embodiment shown and described here- 
in, four channels are available for reverse data 
communication. Modem 34 converts (modulates) forward 
data signals produced by central control computer 
("CCC") 36 to signals suitable for transmission via 
cable network 14. Modem 34 also converts (demodu- 
lates) reverse data signals received from cable net- 
work 14 to signals suitable for processing by cen- 
tral control computer 36. 

Combiner 32 also extracts from the signal 
on cable network 14 a reverse HDRC signal which al- 
lows the cable network to be used for such purposes 
as transmitting non-television signal data (e.g., 
fire and burglary alarm signals) from the subscrib- 
ers to a central location such as head end 12. The 
reverse HDRC signal is typically in a frequency band 
(e.g., 25 MHz) which is independent from all other 
frequency bands employed in the system. The use of 
a reverse HDRC frequency band in the present invention 
enables direct two-way communication between the 
head end and the subscribers, and minimizes noise 
and other signal degradation problems affecting other 
communication signals on the CATV cable and inherent 
in conventional two-way CATV systems. 

Each ECU includes a conventional tap off 
device 50 for applying the signals which appear on 
cable network 14 to the circuitry of the ECU and for 
applying to cable network 14 the reverse data origi- 
nating at the ECU and the reverse HDRC signals orig- 
inating at the associated subscribers. Each ECU is 
typically located outside the premises of the sub- 
scribers seized by the ECU. Typically, all the 
circuitry of the ECU is located in a common housing 
which may be adapted for moimting on a utility pole 
or other suitable structure adjacent to the premises 
of the subscribers served by the ECU. 
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Tap off device 50 is connected "to conven- 
tional splitter-combiner network 52. Splitter* 
combiner network 52 distributes the signals received 
from cable network 14 to a plurality of subscriber 
units SUl, SU2, etc. within the ECU, each of which 
is associated with a respective one of the subscrib- 
ers served by the ECU. Although each SU includes 
additional apparatus described in detail below, for 
the moment it will be sufficient to think of each SU 
as a digitally controlled converter for performing 
the television signal frequency conversion function 
performed by the converter located adjacent the sub- 
scriber's television receiver in conventional cable 

network systems. 

Splitter-combiner network 52 also distrib- 
utes the signals received from cable network 14 to 
analog unit 54, described in greater detail below* 
In general, analog unit 54 separates the FM audio 
and forward data signals from the other signals re- 
ceived from cable network 14. Analog imit 54 ap- 
plies the FM audio signal to each SU for transmission 
to the subscribers. Analog unit 54 also demodulates 
the forward data signal and applies the resulting 
data signal to digital unit 55. Analog unit 54 
applies reverse HDRC signals received from the SUs 
to splitter-combiner network 52, and splitter-combiner 
network 52 applies those reverse HDRC signals to tap 
off device 50 and thereby to cable network 14. 

Splitter-combiner network 52 also applies 
reverse data signals from communication unit 56 to 
tap off device 50. In addition, if a so-called 
"slave" ECU (not shown in Figure 1) is associated 
with "master" ECUl as described in detail below, 
splitter-combiner network 52 conveys signals in both 
directions via lead 58 between tap off device 50 and 
the splitter-combiner network of the slave ECU. 
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As mentioned above, each SU receives the 
entire cable network signal from splitter-combiner 
network 52 • In response to control signals received 
from digital unit 55, each SU (1) selects from the 
cable network signal the portion of that signal rep- 
resenting the television channel which the associat- 
ed subscriber wishes to view, and (2) converts that 
signal portion to a television signal on a predeter- 
mined channel (e.g., channel 3) to which the associ- 
ated subscriber's television receiver 90 is tuned. 
This television signal is applied to the SU's asso- 
ciated drop cable DROPl, DR0P2, etc, which runs 
from the SU to the associated STibscriber ' s premises 
SUBl, SUB2, etc. Each SU also receives the FM audio 
signal from analog unit 54 and combines that signal 
with the television signal applied to the associated 
subscriber's drop cable. 

The ECU communicates via each SU with the 
associated subscriber's apparatus {in particular, 
the SPU of the associated subscriber) by means of 
so-called very low frequency ("VLF") data signals on 
the associated drop cable. Also, when a subscriber 
operates his or her SPU to make a television channel 
selection, the SPU applies to the associated drop 

cable for transmission to the ECU VLF data signals 
representative of the desired channel selection. 
Each SU conveys these VLF data signals in both direc- 
tions between the associated subscriber drop cable 
and communication unit 56 which includes a modem for 
conveying these VLF data signals to and from digital 
luiit 55. Each SU also conveys reverse HDRC signals 
from the associated subscriber drop cable to analog 
xmit 54. 

The power required to operate each ECU is 
supplied by the sxibscribers served by that ECU. 
Each s\ibscriber has an SPU which applies an alter- 
nating current ("AC") power signal to the associated 
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drop cable. The associated SU conveys that power 
signal to common power unit 60 in the ECU. Common 
power \init 60 combines all of the applied power sig- 
nals and derives from the combined signal the cur- 
rents and voltages needed to power the various 
components of the ECU, In this way, all of the sub- 
scribers sensed by the ECU share the power require- 
ments of the ECU. In the event of a general AC power 
failure, common power unit 60 applies a control signal 
to digital unit 55 which causes the digital unit to 
shut down in such a way that important data is not 
lost. 

Digital tmit 55 controls the operation of 
the ECU. Digital unit 55 receives and processes 
forward data applied to the digital unit via analog 
unit 54. Digital unit 55 also generates reverse 
data and applies that data to communication unit 56 
for transmission to head end 12. Digital unit 55 
receives and processes demodulated VLF signals ap- 
plied to the digital unit via communication unit 56 
from all of the SUs in the ECU. Digital unit 55 
also generates other signals for transmission back 
to the s\ibscribers via communication unit 56 and 
the SUs. Digital unit 55 also controls various 
functions of the SUs. For example, when a subscrib- 
er wishes to view a particular television channel, 
digital unit 55 receives VLF signals generated by 
the subscriber indicating the desired channel selec- 
tion, determines whether or not the subscriber is 
authorized to receive that channel based upon channel 
authorization data previously provided by head end 
12, and, if the subscriber is authorized to receive 
the desired channel, controls the subscriber's SU to 
cause it to apply the desired channel signal to the 

subscriber's drop cable. 

Each subscriber has at least one SPU, at 
least one conventional television receiver 90 con- 
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nected to the SPU, and (optionally) a conventional 
remote control unit ("RCU") for remotely controlling 
the SPU by infrared or other signals. The SPU is 
connected to the drop cable and applies the received 
drop cable signal to the associated television re- 
ceiver 90. The received drop cable signal may also 
be applied to the subscriber's (optional) FM audio 
receiver equipment (not shown) and to the subscriber's 
(optional) forward HDRC utilization equipment (also 
not shown). The SPU has a conventional keypad (not 
shown in Figure 1) for allowing the subscriber to 
enter data such as the number of the television chan- 
nel the subscriber wishes to receive. Alternatively, 
this data can be entered via the subscriber's RCU. 
The SPU converts data entered by the subscriber to 
VLF data signals which are transmitted to the as- 
sociated ECU via the subscriber's drop cable. The 
SPU also typically has data display elements such as 
seven-segment light emitting diode ("LED'') displays. 
«.! ^«»^i»»<> /.an he mntrolled bv VLF data sent to 



the SPU from the associated ECU. The SPU also ap- 



plies the reverse HDRC signal originated by the sub- 
scriber to the associated drop cable. 

The following Table A summarizes the allo- 
cation of carrier signal frequencies in the illus- 
trative embodiment of the invention shown and 
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TABLE A 

Type of Signal Approximate Frequency 

1. AC Power 60 Hz 

2. VLF Data (ECU to SPU) 430 KHz 

3. VLF Data (SPU to ECU) 468 KHz 

4* Reverse Data 

a. Channel 0 19.125 MHz 

Channel 1 19.375 MHz 

c. Channel 2 19-625 MHz 

d. Channel 3 19.875 MHz 

5. Reverse HDRC Data 25 MHz 

6. Television 50-88 MHz 

108-450 MHz 

7. FM Audio (Includes 88-108 MHz 

Forward HDRC Data) 

8. Forward Data 104 MHz 

It will be understood that the frequencies 
shown in Table A are merely illustrative and that 
other frequencies can be employed if desired. For 
convenience herein, the television and FM audio sig- 
nals on cable network 14 (items 6 and 7 in Table A, 
above) are sometimes hereafter referred to collec- 
tively as CATV signals. 

Although cable network 14 has only a sin- 
gle feeder cable in the embodiment shown in Figure 1, 
two feeder cables can be employed if desired to in- 
crease the number of television channels available 
for distribution to subscribers. For example, if 
two cables were provided, elements such as 24, 30, 
32, 50, and 52 would be substantially duplicated to 
serve the second cable. Each SU would receive input 
CATV signals from each cable. To select between the 
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two cables, each SU would also include a switch con- 
trolled by digital unit 55 for switching between the 
two applied cable signals. This is discussed in 
greater detail below in relation to the SUs. In a 
multi-cable system, the FM audio, reverse HDRC, for- 
ward data, and reverse data signals are preferably 
transmitted by only one cable, designated the pri- 
mary cable, thereby allowing some simplification of 
the apparatus associated with the other cable or 
ccibles. Thus, elements such as 34, 36, 54, 55, 56, 
and 60 do not have to be duplicated or even signi- 
ficantly altered to provide a multi-cable system. 

It is also possible for each subscriber to 
have more than one television receiver 90. The ad- 
ditional television receiver or receivers can be 
attached to one SPU, in which case all of the tele- 

* 

vision receivers receive the same television signal* 
Alternatively, the additional television receiver or 
receivers can be served by a second SPU to enable 
the subscriber to simultaneously select and receive 
two different television channels. If a subscriber 
has two SPUs, both of the SPUs can be connected to a 
single drop cable. In such a case, one SPU will be 
configured as a "master" SPU, and the other will be 
configured as a "slave" SPU. At the ECU, a sub- 
scriber with a master and slave SPU is served by two 
SUs. Each SU is associated with a different SPU. 

The signals from both SUs are multiplexed onto the 

single drop cable. The television signal from the 
first or "primary" SU is converted by the SU to, and 
applied to the drop cable as, a first or lower drop 
cable channel. The television signal from the other 
or "secondary" SU is converted to, and applied to the 
drop cable as, a second or higher drop cable channel. 
The television receiver associated with each SPU is 
timed to a respective one of the two drop cable 
channels . 
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Thus, each subscriber has at least one 

primary SU in the ECU associated with a master SPU. 
If a subscriber has two SPUs, that subscriber may 
also have a secondary SU in the ECU associated with 
the slave SPU. In any event, the total number of 
SUs which can be included in an ECU in the particu- 
lar embodiment shown and described herein is six. 

If additional subscriber service is needed 
at the location of an ECU which is operating at ca- 
pacity, then a second or "slave" ECU containing six 
more SUs can be connected to the splitter-combiner 
network 52 of the "master" ECU via lead 58 as men- 
tioned above. In this way, additional subscriber 
service can be provided without the necessity of 
cutting into the cable network 14 to insert an addi- 
tional tap 50. 

II. Subscriber Unit 

Figure 2 shows a typical subscriber unit 
SUl in greater detail. The cable network signal 
from splitter-combiner network 52 (Figure 1) is ap- 
plied to conventional converter tuner 100 via the 
INPUT terminal and optional switching device 102. 
If the system had two cables rather than one as 
shown in Figure 1. each SU would have two INPUT ter- 
minals, each connected to a respective one of the 
two cables. Switching device 102, which can include 
a conventional RF switching relay such as part 
number G4Y-152P available from Tateishi Electric Co. 
("Omron") of Tokyo, Japan, would then be used to 
apply one or the other of the two cable signals to 
converter tuner 100. Switching device 102 would be 
controlled to select signals from one or the other 
CATV feeder cable by a conventional transistor 
switch (part of switching device 102) responsive to 
the state of the Q3 output on pin 7 of conventional 
addressable latch 140. 



.15- 0167237 

Converter tuner 100, together with 
conventional frequency synthesizer 104 and the cir- 
cuits including crystal 106, capacitors 108, 110, 
112, 114, 116, 118, 120, resistors 122, 124, 126, 
128, and transistors 130 and 132, selects the por- 

tion of the cable television signal which the asso- 
ciated subscriber wishes to receive, converts that 
signal portion to a television signal on the chaimel 
to which the subscriber's television receiver 90 is 
ttined, and applies that signal to the DROP CABLE 
output terminal of the SU via conventional FM adder 
device 180, directional coupler 182, and capacitor 
184, In one enibodiment, converter tuner 100 may be 
part number CVA 213A (channel 3) or CVA 215A (chan- 
nel 5) available from Toshiba Corporation of Tokyo, 
Japan (hereinafter "Toshiba"), or an equivalent de- 
vice to convert the CATV signals to the same or other 
channels or frequencies. Frequency synthesizer 104 
may be Toshiba part niimber TD6352P or an equivalent 
device . 

The converter circuitry operates as fol- 
lows. Via its DATA input lead, frequency synthe- 
sizer 104 receives a ten-bit main channel conversion 
coefficient ("MCCC") and a five-bit "swallow" con- 
version coefficient ("SCC"). The bits of these two 
coefficients, which are sometimes collectively re- 
ferred to as the main and swallow ("MS") coeffi- 
cients, are shifted into, frequency synthesizer 104 
at the clock rate established by its CLOCK input. 
When all the bits of the MS coefficients have been 
shifted into frequency synthesizer 104, they are 
latched into the synthesizer in response to a signal 
applied to the LOAD input terminal. Frequency syn- 
thesizer 104 then uses the MS coefficients in a known 
manner to (1) scale down the frequency of the voltage 

controlled LOCAL OSCILLATOR ("LOC. OSC.") out5)Ut 
signal of converter tuner 100, (2) perform a phase 
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detection comparison between the scaled down LOG- 
OSC. signal frequency and the reference OSCILLATOR 
("OSC") signal frequency provided in part by crystal 
106, and (3) produce an error signal at the PHASE 
DETECTOR OUTPUT ("P/D OUT") terminal • The error 
signal produced by frequency synthesizer 104 is used 
to control the voltage controlled oscillator in con- 
verter tuner 100 to cause that oscillator to produce 
the demodulation signal frequency needed to convert 
the desired cable channel to the channel to which 
the subscriber's television receiver 90 is tuned. 

Addressable latch 140, which may be 
Toshiba part number TC40H259 or an equivalent de- 
vice, receives control and data signals from digital 
unit 55, stores that data, and outputs it to fre- 
quency synthesizer 104. In particular, addressable 
latch 140 receives data via its DATA input lead and 
processes that data in accordance with the function 
control signals applied to its A, B, and C input 

The addressable latch in a particular SU is 




selected and thereby enabled by an appropriate sig- 
nal applied to the NOT ENABLE ("NEA") input terminal 
of the addressable latch to be selected. (In gener- 
al, the logical polarity of signals and signal names 
appearing in the drawings will be ignored in this 

Thus, for example, whereas the sig- 




nal at pin 14 of addressable latch 140 is actually 
an inverse enable signal, that signal is sinqply re- 
ferred to in this specification by its functional 
name "NEA" without regard for its logical polarity. ) 
Resistors 142-147 are pull-up resistors convention- 
ally associated with selected inputs and oul3>uts of 

addressable latch 140. 

Addressable latch 140 also monitors wheth- 
er or not the associated subscriber is supplying his 
or her share of the AC power needed to operate the 
ECU. This function is performed in response to the 
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signal applied to the CLEAR ("CL") input terminal of 
addressable latch 140. If the associated subscriber 
is not providing AC power to the ECU via the sub- 
scriber's drop cable, the Q4 output signal of ad- 
dressable latch 140 controls the circuit including 
resistors 150-152, transistors 153-155, diode 156, 
inductor 158, and capacitor 159 to shut off power to 
associated converter tuner 100. This prevents any 
subscriber who is not supplying AC power to the ECU 
from receiving television signals from the ECU, The 
Q5 output signal of addressable latch 140 also indi- 
cates whether or not the associated subscriber is 
supplying AC power. This Q5 output signal is ap- 
plied to the POWER DETECT output terminal of the SU 
for use by digital unit 55. 

Each primary SU such as SUl has a power 
section which includes filtering inductor 160, diodes 
161-163, capacitors 164-167, and resistors 168-169. 
Inductor 160 blocks VLF and CATV signals. Diodes 
161 and 162 respectively produce half-wave rectified 
power signals ("+" and "-") from a 60 volt or less 
AC power signal on the associated drop cable. The + 
and - signals are respectively connected to and summed 
with other + and - power signals from other sub- 
scribers and SUs (i.e., SU2-SU6) in the ECU. The 
summed power signals then are applied to common power 
unit 60 which is described in detail below. Circuit 
elements 163 and 167-169 constitute another half- 
wave rectifier circuit which produces a DC output 
signal (which is clamped to approximately +5V by 
diode 157) as long as the associated subscriber is 
supplying AC power via the drop cable. This DC out- 
put signal is applied to the CL input terminal of 
addressable latch 140 via voltage dividing resistors 
170-171 for the purpose described above. 

If a secondary SU (e.g., SU2) is associat- 
ed with SUl to enable the subscriber to select and 
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receive two multiplexed channels via the drop cable, 
then the DC output signal produced by elements 163 
and 167-169 is also applied to the secondary SU via 
resistor 172 in the primary SU and jumper 173 in the 
secondary SU. Jumper 173 is a completed connection 
only in the secondary SU. Power supply elements 
160-169 are omitted from the secondary SU, as is 



capacitor 184. Also in the secondary 

^^^-^^t^r^r^TiMnn t-o the DROP CABLE t 



AND REVERSE 



HDRC OUTPUT terminal of the associated primary su. 
Thus, the secondary SU selects one television chan- 
nel, adds the FM signal to the first television 
channel signal, and applies the resulting signal to 
the FM INPUT AND REVERSE HDRC OUTPUT terminal of the 
associated primary SU. The primary SU selects the 
second television channel, adds that signal to the 
signal received from the secondary SU, and applies 
the resulting signal to the subscriber's drop cable. 
In this way each subscriber can receive as many as 
two television channels multiplexed on a single drop 

As mentioned above, each of the subscriber's 




television receivers is tuned to view one or the 
other of the two channels on the drop cable. The 
only other differences between the primary and sec- 
ondary SUs are (1) the use of different local oscil- 
lator freguencies so that the primary and secondary 
SUs place the selected cable channels on different 
drop cable channels, and (2) the omission in the 
secondary SU of what would otherwise be a redundant 

VLF input/output. 

The remaining elements in the SU are (1) a 
power filtering circuit including inductor 190 to 
block high-frequency signals from entering the +27V 
power line, and capacitor 192 and resistor 194 to 
remove high-frequency ripple from the +27V power 
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line, and (2) capacitor 196 which is connected be- 
tween the VLF input/output lead and ground. Direc- 
tional coupler 182 conveys VLF signals in both direc- 
tiions between the drop cable and the VLF input/output 
terminal . 

III. Analog Unit 

As shown in Figure 3, analog unit 54 in- 
cludes bandpass filter 200 for extracting the FM 
audio (approximately 88-108 MHz) and forward data 
(104 MHz plus or minus 100 KHz) signals from the 
CABLE SIGNAL. The FM signal is applied to each of 
the FM OUTPUT AND REVERSE EDRC INPUT terminals of 
analog unit 54 via input/output coiipling network 
202- Each FM OUTPUT AND REVERSE INPUT HDRC terminal 
of analog unit 54 is connected to the FM INPUT AND 
REVERSE HDRC OUTPUT terminal of a respective one of 

the SUs. 

Input/output coupling network 202, bandpass 
filter 204, and lowpass filter 206 convey reverse 
HDRC signals (25 MHz plus or minus .5 MHz) from the 
FM OUTPUT AND REVERSE HDRC INPUT terminals to the 
CABLE SIGNAL terminal. Thus, filters 204 and 206 
allow reverse HDRC signals to pass from subscriber 
premises SUBl, SUB2, etc. (Figure 1) through the ECU 
and directly to cable network 14, thereby providing 
a data signal path for direct communication via 
cable network 14 between the subscribers and head . 
end 12. However, filters 204 and 206 block other 
signals from directly passing from the subscribers 
and drop cables to cable network 14. In particular, 
filters 204 and 206 prevent signals, such as citizen 
band and other two-way radio signals, from entering 
cable network 14 and interfering with or degrading 
the reverse data signals sent from the ECUs to head 
end 12. In contrast, in a conventional two-way cable 



0167237 

-20- 

television system, such interfering signals typ- 
ically are picked up at various poorly or loosely 
connected or dirty or corroded drop cable connec- 
tions and cracked cable shields in the CATV system. 
The use of an HDRC channel and elements 204 and 206 
in the CATV system of the present invention thus 
allows for reliable, high-speed, direct two-way com- 
munication between subscribers and head end 12 by 
isolating cable network 14, and the reverse data 
transmitted thereon, from interfering signals picked 
up by numerous drop cable connections. 

Conventional bandpass filter 210 extracts 
the forward data signal from the output signal of 
bandpass filter 200. The forward data output signal 
of bandpass filter 210 is applied to mixer 212 for 
mixing with the 108.5 MHz output signal of local 
oscillator 214. The resulting 4.5 MHz output signal 
is amplified by conventional intermediate frequency 
amplifier 216 and applied to conventional detector 
220. Detector 220 converts the frequency-modulated 
("FM") forward data signal to a base band forward 
data signal which is applied to the FORWARD DATA 
OUTPUT terminal of analog unit 54 for application to 
digital iinit 55. 

IV. Communication Unit 

Figure 4 shows communication unit .56 in 
greater detail. Communication unit 56 is controlled 
by digital unit 55 and facilitates communication of 
(1) reverse data from the ECU to the CCC of head 
end 12, and (2) VLF data to and from the ECU and 
each associated subscriber's SPU. 

For communicating information from the ECU 
to head end 12, communication unit 56 includes re- 
verse channel selector 300, conventional modulator 
330, and conventional bandpass filter 332. Channel 
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selector 300, on command from digital unit 55, se- 
lects any one of four available reverse chcinnels for 
transmission of ECU reverse data to head end 12 • A 
two-bit reverse channel selection signal ("REV, 
CH. A" and "REV. CH. B" ) is applied from digital 
unit 55 to conventional binary decoder 302. Depend- 
ing on the bit combination present on the A and B 
inputs of decoder 302 (i.e., 00, 01, 10, or 11), one 
of the four outputs of decoder 302 will be low and 
all other outputs will be high. The outputs of de- 
coder 302, each of which is connected to a respec- 
tive one of four crystal-controlled oscillators 304, 
306, 308, and 310, in turn cause one of the four 
oscillators to be operative. Each oscillator 304, 
306, 308, and 310 is tuned to oscillate at a differ- 
ent frequency corresponding to one of the frequen- 
cies of the four channels available for reverse data 
communication. In one embodiment, oscillators 304, 
306, 308, and 310 operate at 19,125 MHz, 19.375 MHz, 
19.625 MHz, and 19.875 MHz, respectively. It will, 
of course, be appreciated that other frequencies and 
a different number of reverse channels can be used 

if desired. 

The output of the particular oscillator 
selected by decoder 302 is applied to modulator 330 
as a carrier frequency for modulation by the reverse 
data to be transmitted to head end 12. Modulator 
330 can be any conventional modulator for modulating 
digital signals onto an analog carrier. In a pre- 
ferred embodiment, modulator 330 is a binary phase- 
shift keyed ("BPSK") modulator, such as part number 
MC 1496 available from Motorola Corporation of 
Phoenix, Arizona (hereinafter "Motorola"). Data is 
modulated for transmission on each reverse channel 
at a data rate of 50 Kbps. 

Channel selector 300 also includes conven- 
tional logic circuit 305 (comprised, for example, of 



01 67237 

-22- 



conventional NOR and NMTO gates ) tor recexvx«« 

enabling the transmission of digital reverse data 
from digital unit 55 to head end 12, and for receiv- 
ing a request-to-send ("RTS") signal from and pro- 
viding a clear-to-send ("CTS") signal to digital 
unit 55. If digital unit 55 is not sending data to 
head end 12 , digital unit 55 maintains the RTS lead 
to logic circuit 305 in a logical "0" state. This 
causes logic circuit 305 to apply a signal to tran- 
sistor 309 through current-limiting resistor 307, 
thus shorting the output of oscillators 304, 306, 
308, and 310 to ground and preventing the applica- 
tion of carrier to modulator 330. In addition, log- 
ic circuit 305 (1) maintains the CTS lead in a 
logical "1" state, thus signaling to digital unit 55 
that it is not clear to send data, and (2) disables 
transmission of data signals to modulator 330. If 
digital unit 55 desires to send data to head end 12. 
it raises the RTS lead. This causes logic circuit 
305, after a short delay, to (1) remove the signal 
from transistor 309 to allow a carrier signal to be 
applied to modulator 330. (2) present a logical "0" 
state on the CTS lead to signal ^digital unit 55 that 
it is clear to send data, and (3) enable the passage 
of data signals to modulator 330. Digital unit 55 
may transmit data only while CTS is in a logical "0" 

Modulator 330 modulates the reverse data 
presented at its data input line onto the carrier 
signal presented at its carrier input line. The 
output of modulator 330 is a modulated signal 
having a selected one of four carrier frequencies 




which is applied to bandpass filter 332 
filter 332 has a 1 MHz passband centered at 19.5 MHz 

«f h^ndnass filter 332 is reverse channel 



splitter 
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52 (Figure 1) for transmission via cable network 14 

to head end 12* 

For enabling conunxmications between the 

ECU and each associated subscriber SUBl, SUB2 ... 
etc, communication unit 56 includes bi-directional 
multiplexer 350 for connecting a first input/output 
line to any one of a plurality of second input/output 
lines as a function of a binary code appearing on 
subscriber address lines A, B, and C. Sxibscriber 
address lines A, B, and C are connected to digital 
unit 55 to enable digital unit 55 to selectively 
connect any one of the plurality of second input/out- 
put lines to the first input/output line. In a pre- 
ferred embodiment, multiplexer 350 is a l-to-8 multi- 
plexer, such as Toshiba part number TC4051BP, having 
8 second input/output lines, only 6 of which are 
used (one for each of up to six SUs). Each of the 
second input/output lines is connected to the VLF 
ii^ut/output terminal of a respective one of sub- 
scriber units SUl, SU2 ... etc. (see Figure 2). By 

presenting different code combinations on address 
lines A, B, and C (i.e., 000, 001, 010, Oil, 100, or 
101), digital unit 55 can select a particular drop 
cable to enable a particulcu: subscriber to communi-* 

cate with the ECU. 

For receiving communications from sub- 
scribers, the first input/out5>ut line of multiplexer 
350 is connected through DC-blocking capacitor 336 
to the input of very low frequency ("VLF") demo- 
dulator 340. VLF demodulator 340 receives VLF-modu- 
lated analog signals transmitted from the SPUs at a 
data rate of 1200 bps (or any other convenient rate) 
and demodulates those signals into serial digital 
data for processing by digital unit 55. In one em- 
bodiment, the VLF signals received from the SPUs are 
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on/off amplitude-shift keyed ("ASK") modulated sig- 
nals having a carrier frequency of 468 KHz . A lo- 
gical "1" (mark) is represented by 100% carrier, and 
a logical "0" (space) is represented by 0% carrier. 
Demodulator 340 includes a conventional parallel 
tuned LC circuit 342 tuned to produce an output in 
response to the receipt at its input of a signal 
having a frequency of 468 KHz . The output of cir- 
cuit 342 is applied to surface acoustic wave ("saw") 
filter 344 also tuned to 468 KHz. The output of saw 
filter 344 in turn is connected to conventional am- 
plifier 346 which produces a mark and space data 
output in response to the presence and absence of 

This data output is applied to digital 




unit 55 for processing as data received from the 



SPUs. 

For communication from the ECO to the 
SPUs, data from digital unit 55 is applied to the 
data input connection of VLF modulator 320. In one 
embodiment, VLF modulator 320 modulates digital data 
signals at a data rate of 1200 bps (or any other 
convenient rate) from digital unit 55 into an on/off 
ASK analog VLF signal having a carrier frequency of 
430 KHz. Data from digital unit 55 turns on and off 
transistor 327 (via current-limiting resistor 328). 
Transistor 327 in turn controls on and off FET tran- 
sistor switch 324 via resistors 325 and 326. The 
430 KHz carrier signal produced by conventional 
crystal-controlled oscillator 322 is applied to the 
base of transistor 360 which is connected in such a 
way that the carrier signal appears at the transis- 
tor 's collector shifted 180' relative to the carrier 
signal appearing at the transistor's emitter. The 
collector carrier signal is switched on and off by 
transistor switch 324 in accordance with the VLF 
data to be transmitted to an SPU. This switched 
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carrier signal is applied to the first input/output 
line of multiplexer 350 via resistor 334 for trans- 
mission to one of the plurality of subscriber SPUs. 
The continuous carrier signal appearing at the emit- 
ter of transistor 360 is applied to all of the sec- 
ond input/output lines of multiplexer 350 via 
transistor 370 and resistors 381-386. In this way, 
there is constant 430 KHz carrier on all of the sec- 
ond input/output lines of multiplexer 350 except 
when the carrier on one of those lines is cancelled 
by the switched carrier from transistor switch 324, 

V. Digital Unit 

As shown in Figure 5, digital unit 55 has 
two major subparts. Those subparts are (1) signal 
processing portion 55a (shown in Figures 5a-5f), and 
(2) memory portion 55b (shown in Figures 5g-5i). 
These two portions of digital unit 55 are intercon- 
nected by means of the terminals represented by rec- 
tangles and numbered 01-40. For example, the 
terminal numbered 01 in Figure 5f is connected to 
the correspondingly numbered terminal in Figure 5g- 

Digital unit 55 includes conventional uni- 
versal synchronous or asynchronous receiver/trans- 
mitter ("USART") 400, such as part number 8274 
available from Intel Corporation of Santa Clara, 
California (hereinafter "Intel"). USART 400 con- 
verts HDLC- formatted serial forward data received 
from head end 12 into parallel data for processing 
by the remainder of digital unit 55. USART 400 also 
converts parallel reverse data generated by other 
elements in digital unit 55 into HDLC- formatted 
serial data for transmission back to head end 12. 
The operation of USART 400 is augmented by gate 
array 402, shown in detail in Figures 5k-5B, which 
performs vaorious functions such as converting non- 
return to zero inverted ("NRZI") forward data from 
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head end 12 on the FORWARD DATA lead to non-return 
to zero ("NRZ") "receive" data on the RXD lead* 
Gate array 402 also converts NR2 "transmit" data on 
the TXD lead to NRZI reverse data on the REVERSE 
DATA lead. 

USART 400 and gate array 402 are also in- 



terconnected by INTERRUPT ("INT"), CliOCK ("CLK"), 



RXC, TXC, READ ("RD"), WRITE ("WR"), and RESET 
("RES") leads. The INT signal is generated by 
USART 400, is inverted by gate array 402, and is 
applied to the INTO terminal of microprocessor 420. 
This signal is used to alert microprocessor 420 to 
the occurrence of an important event in USART 400 
(e.g., the fact that a character has been received 
or transmitted via the FORWARD or REVERSE DATA 
leads). The CLK3 output signal of gate array 402 is 
derived from the CLKOUT output signal of micropro- 
cessor 420. In particular, the 6MHz CLKOUT signal 
is divided by two by gate array 402 to produce the 
3MHz CLK3 oul^ut signal which is applied to USART 
400. The RXC output signal of gate array 402 is a 
clock signal derived by gate array 402 from the NRZI 
forward data signal. The TXC input signal of gate 
array 402 is a clock signal produced by microproces- 
sor 420 to control the rate at which reverse data is 
transmitted back to head end 12 . The source of the 
RD and WR signals is microprocessor 420. These sig- 
nals respectively cause other devices in digital 
unit 55 to output data so that microprocessor 420 
can read it, or cause other devices in digital 
unit 55 to input data from microprocessor 420. The 
ultimate source of the RESET or RES signals is powei 
detect circuit 480 . The POWER DETECT input terminal 
of digital unit 55 is connected to the RESET output 
terminal of common power unit 60 (Figure 6). Power 
detect circuit 480 produces an output signal for 
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resetting microprocessor 420 when power is restored 
following a power outage. Microprocessor 420 re- 
sponds to this RES input signal by producing a RESET 
output signal which is applied to the RESET input 
terminal of gate array 402, Gate array 402 applies 
an inverted RESET signal to USART 400, microcomputer 
450, and hex inverting buffer 465. 

Gate array 402 is shown in detail in 
Figures 5k-5s, In Figure 5k, reference number 250 
denotes a typical input buffer; reference number 252 ^ 
denotes a typical AND gate; reference number 254 
denotes a typical NAND gate; reference number 256 
denotes a typical J-K flip-flop; reference number 
258 denotes a typical D-type flip-flop; reference 
number 260 denotes a typical OR gate? and reference 
number 262 denotes a typical output buffer. In Fi- 
gure 5s, reference niimber 264 denotes a typical 
latch. The following Table B correlates the gate 
array 102 pin numbers shown in Figxire 5c with the 
lead labels used in Figures 5K-5s: 
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Figure 5c Lead Label in 

Pin Number Figures 5k-5s 



1 




2 


REST 


3 


INIO 


4 


IN3 


5 




6 




7 




8 


TM7 

±n / 


Q 






TMQ 








INx2 


13 




14 


GND 


15 


IN13 


16 


OTIO 


17 


OT9 


18 


0T8 


19 


0T7 


20 


0T6 


21 


0T5 


22 


0T4 


23 


0T3 


24 


0T2 


25 


OTl 


26 


0T12 


27 


OTll 


28 


VCC 



In addition, leads with EX labels in Figures 5k-5s 
are connected to similarly labelled leads in 
Figures 5k-5s. For example, the ou1?)ut lead la- 
belled EX4 in Figure 5m is connected to the input 
lead labelled EX4 in Figure 51. The detailed opera- 
tion of the gate array circuits shown in Figures 5k-5s 
will be readily apparent to those skilled in the art 
from the circuits themselves and from the preceding 
and following functional description of gate array 
402 in relation to the other components of digital 
unit 55. 

USART 400 has a REQUEST TO SEND (''RTS" or 

"DTRA") lead by which it interrogates communication 
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imit 56 to ensure that the communication unit is 
ready to transmit reverse data to head end 12. If 
communication unit 56 is ready to transmit reverse 
data, the communication unit sends an appropriate 
signal to USART 400 on the CLEAR TO SEND ("CTS" or 
"CTSA") lead. USART 400 selects the reverse data 
channel to be used by means of signals on the RE- 
VERSE DATA CHANNEL SELECT A and B ( "RTSA" and 

"RTSB") leads, which are also connected to communi- 
cation unit 56. 

Pull-up resistor networks 404-407 are con- 
nected in the conventional way between +5V power 
supply circuit 414 and the CTS, RTSA, RTSB, RTS, 
INTERRUPT, FORWARD DATA, and REVERSE DATA leads, as 
well as to the TXDB and RXDB leads which are not 
used. Power supply circuit 414 is configured con- 
ventionally to provide noise protection for the +5V 
power signal used throughout digital unit 55. The 
VCC terminal of USART 400 is also conventionally 
connected to +5V power supply 414 in parallel with 
capacitors 408 and 409. The VCC terminal of gate 
array 402 is similarly connected to the +5V power 
supply in parallel with capacitors 410 and 411, The 
SYNCA terminal of USART 400 is clamped to the +5V 
supply via resistor 412. The PRI, CDA, and GROUND 
("GND") leads of USART 400 and the GROUND ("GND") 
lead of gate array 402 are all connected to ground. 

USART 400 applies parallel forward data to 
the data bus of digital unit 55 via teminals D0-D7. 
USART 400 also receives parallel reverse data from 

the data bus via terminals D0-D7. The data bus dis- 
tributes data among USART 400, microprocessor 420, 
latches 430 and 432, multiplexers 440 and 442, micro» 
computer 450, and memory unit 475. Pull-up resistor 
network 413 is connected in the conventional way 
between the +5V power supply and the data bus leads. 
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Microprocessor 420, which can be a conven- 
tional microprocessor such as Intel part number 
80186, performs such functions as (1) communicating 
with head end 12, (2) processing subscriber requests 
(e g channel selection), and (3) communicating 
with' microcomputer 450. In addition to the data bus 
connections, microprocessor 420 communicates with 
USART 400 via its DRQl, INTAO, DRQO, Al, A2, PCSO, 
TIOUT, and TOOUT leads. When USART 400 is to read 
data directly from the memory portion 55b of digital 
unit 55, USART 400 requests direct memory access 
( "DMA" ) for reading by applying a DRQl signal to 
microprocessor 420. Microprocessor 420 acknowledges 
receipt of an INTO signal from USART 400 via gate 
array 402 as described above by means of an INTAO 
output signal. When USART 400 is to write data di- 
rectly to the memory portion 55b of digital unit 55. 
USART 400 requests direct memory access ("DMA") for 
writing by applying a DRQO signal to micropressor 
420 . The Al output signal of microprocessor 420 is 
applied to USART 400 to select one of two register 
sets in USART 400 for connection to the data bus. 
The A2 output signal of microprocessor 420 is ap- 
plied to USART 400 to one of two register types 
(i e control "C" or data «D") within the USART 
register set selected by the Al signal . The PCSO 
(programmable chip select 0) output signal of micro- 
processor 420 is used to select USART 400 for read- 
ing data from (WR) or writing data to (RD) micro- 
processor 420. The TOOUT output signal of micro- 
processor 420 is a timer signal which controls 
the rate at which forward and reverse data are 
transmitted. The TIOUT output signal of micropro- 
cessor 420 is similar to the TOOUT signal, but con- 
trols the data rate on unused channel TXDB/RXDB. 

Microprocessor 420 also communicates with 

. .5^_ mn/Mrr vrito. PCS4. BHE. INTO 
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RESET, CLOCK OUT ("CLKOUT"), READ ("RD"), and WRITE 

("WR") leads. The TOOUT output signal of micropro- 
cessor 420 is described above. The FCS2 and PCS4 
(programmable chip select 2 and 4) output signals of 
microprocessor 420 are similar to the PCSO signal 
described above. The BHE (byte high enable) output 
signal of microprocessor 420 is used to allow the 
16-bit data bus to be used as an 8-bit data bus. 
The INTO input signal of microprocessor 420 is de- 
scribed above in connection with USART 400 and gate 
array 402. The RESET, CLKOUT, RD, and WR output 
signals of microprocessor 420 are also described 
above . 

Microprocessor 420 applies data and ad« 
dress signal information to the data bus and re-^ 
ceives such information from the data bus via its 
AD0-AD15 leads. Microprocessor 420 commimicates 
directly with microcomputer 450 via its INTl, INT3, 
and PCSl leads. Microprocessor 420 applies addi- 
tional control signals to memory unit 475 via its 
UPPER CHIP SELECT ("UCS"), MIDDLE CHIP SELECT 
("MCSO"), and LOWER CHIP SELECT ("LCS") leads. The 
operating frequency of microprocessor 420 is estab- 
lished in the usual way by the circuit including 
crystal 421 and capacitors 422 and 423. The VCC, 
TOIN, TlIN, SRDY, and ARDY leads are connected to 
the +5V power supply in parallel with capacitors 424 

and 425. The TEST, GROUND ("GND"), NMI, and HOLD 
leads are connected to ground. As mentioned above, 
the RES terminal of microprocessor 420 is connected 
via power detect circuit 480 (including resistors 
481-486, inductor 487, transistors 488-489, Zener 
diode 490, diode 491, and capacitor 492) to the POW- 
ER DETECT input terminal of digital unit 55. The 
POWER DETECT terminal is connected the RESET output 

terminal of common power supply 60 and is used to 
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detect an AC power failure. When AC power is 
restored following a power interruption, power de- 
tect circuit 480 holds microprocessor 420 in the 
reset condition until sufficient time has elapsed to 
allow the microprocessor to re-initialize itself 
properly. For this purpose, the output signal of 
power detect circuit 480 is connected to the RESET 
( WRES" ) terminal of microprocessor 420 in parallel 

with capacitor 426. 

Latches 430 and 432 are used to store ad- 
dress signal information produced by microprocessor 
420 at terminals AD0-AD15 while associated data sig- 
nals are transmitted or received via those same mi- 

. The 1Q-8Q output leads of 






latches 430 and 432 collectively coii?>rise an address 
bus which is connected to memory unit 475. 
430 and 432 are enabled by the ADDRESS LATCH ENABLE 
("ALE") signal produced by microprocessor 420 and 
applied to the G input terminal of each latch. Pow- 
er (+5V) is applied to the VCC input terminal of 
each latch 430 and 432 in parallel with capacitors 
434-436 . The OC terminals of both latches are con- 
nected to ground. 

Multiplexers 440 and 442 act as an inter- 
face between 16 manually positioned switches 444, 
which specify the address of the ECO, and micropro- 
cessor 420 to enable the information represented by 
switches 444 to be read by the microprocessor in two 
successive 8-bit bytes. The signal for selecting 
("SEL") multiplexers 440 and 442 comes from latch 
432. The multiplexers are advanced or stepped by 
the signal applied to their OC terminals from gate 
array 402. Power (+5V) is supplied to the VCC termi 
nals of multiplexers 440 and 442 in parallel with 
capacitors 445-447. Pull-up resistor networks 448- 
449 are conventionally connected between the +5V 
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power supply and the data input leads of the multi- 
plexers . 

Microcomputer 450, which can be, a conven- 
tional microcomputer such as Intel part number 8472, 
performs such functions as (1) controlling communi- 
cations with the subscribers via the drop cables, 

(2) controlling the tuner/converters in the SUs, and 

(3) communicating with microprocessor 420. Micro- 
computer 450 is connected to the data bus via its 
D0-D7 leads. The VDD, VCC, and SS leads of micro- 
computer 450 are connected to the +5V power supply 
in parallel with capacitors 451 and 452. The AO 
lead is connected to the SEL input teminals of mul- 
tiplexers 440 and 442. The P25, P24, and CS leads 
are connected directly to microprocessor 420 as men- 
tioned above. The RESET, WRITE ("WR"), READ ("RD"), 
XTAL2, XTALl, and Tl leads are connected to gate 
array 402. The RD lead is also connected to memory 
unit 55b. The signals on the XTALl and XTAL2 leads 
determine the operating frequency of microcomputer 
450. Pull-up resistor network 453 is coimected be- 
tween these leads and the +5V power supply. 

The P20-P23 and PROG terminals of micro- 
computer 450 are connected to conventional 
input/output expander 454 which may be Intel part 
number TMP82C43P. Expander 454 allows a small ntim- 

ber of microcomputer input/out5)ut terminals to be 
connected to a larger number of input/output leads. 
The EA and VSS leads of microcomputer 450 are con- 
nected to groxuid* In a development configuration, 
the P17 lead of microcomputer 450 is connected via 
pull-up resistor 455 to the +5V power supply, and 
via manually operated switch 456 to groxind. 

Microcomputer 450 receives VLF data from 
communication unit 56 via its TO lead. The P16 lead 
is not used. Six SUBSCRIBER SELECT signals are pro- 
duced by microcomputer 450 and applied to leads 
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P10-P15. Each of these signals is applied to a re- 
spective one of the six SUs in this ECU in order to 
select the one or more of the SUs which is to re- 
spond to the DATA and FUNCTION SELECT signals men- 
tioned below. The signals on leads TO and P10-P16 
pass through conventional buffering and pull-up re- 
sistor network 457, which is also connected to the 

+5V power supply. 

The +5V power supply is connected to 

input/output expander 454 in parallel with capaci- 
tors 458 and 459. The CHIP SELECT ("CS") and GROUND 

("GND*') leads are connected to ground. The signal 
on lead P43 is serial DATA for use by the SU or SUs 
selected by the SUBSCRIBER SELECT output signals of 

microcomputer 450. For example, this DATA signal 
may be the MS coefficients used by the SUs as de- 
scribed above in relation to the SUs. The signals 
on leads P40-P42 are the three FUNCTION SELECT sig- 
nals which are applied to the SUs to control their 
processing of the above-mentioned DATA signal. The 
signals on the P60-P63, P70, and P71 leads are re- 
spectively the six POWER DETECT signals produced by 
the SUs as described above. As mentioned above, 
each of these signals indicates whether or not the 
associated subscriber is supplying his or her share 
of the total AC power required for operation of the 
ECU. The signal on the P53 lead is the VLF data 
signal to be transmitted from the ECU to a selected 
subscriber's SPU via comm\mication unit 56. The 
signals on the P50-P52 leads are also applied to 
communication unit 56 where they are used to control 
multiplexer 350 which selects the SPU that is to 
send or receive VLF data. The signals on leads 
P40-P43, P50-P53, P60-P63, and P70-P71 pass through 
conventional buffering and pull-up or clamping re- 
sistor network 460. Leads P72 and P73 are respec- 
tively connected to ground via manually operated 
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switches 461 and 462 and to the +5V power supply via 
pull-up resistor network 463. Switches 461 and 462 
allow the ECUs in the system to be grouped in up to 
four different addressable banks. 

Back-up power supply 464 operates during a 
total AC power failure to prevent loss of data in an 
essential portion of memory unit 55b, i.e., the por- 
tion of the memory unit selected by the LOWER CHIP 
SELECT ("LCS") signal. A back-up power supply 
includes conventional hex inverting buffer 465, re- 
sistors 466-469, capacitors 470-472, diode 473, and 
inductor 474. Buffer 465 may be Toshiba part number 
TC40H368P or an equivalent device. The back-up pow- 
er is actually derived from capacitor 471 which is a 
relatively large storage capacitor. While the AC 
power is on, capacitor 471 is charged from the +5.7 
volt power supply via the circuit including elements 
468, 469, and 472-474. During an AC power interrup- 
tion (as indicated by the reset signal applied to 
the lA ir^ut terminal of buffer 465), capacitor 471 
supplies +5V back-up power to energize buffer 465, 
to provide an LCS signal, and to provide +5V power 
to the portion of memory unit 475 selected by the 
LCS signal. 

Memory unit 55b includes two conventional 

16K-byte read only memories ("ROMs") 476 and 477 
which store the operating program instanictions for 
microprocessor 420. Each of ROMs 476 and 477 may be 
Intel part niunber 27128, or an equivalent device. 
Memory unit 55b also includes six conventional 
8K-byte random access memories ("RAMs") 493-498 
which store the data needed for control of the ECU. 
Each of RAMs 493-498 may be Toshiba part number 
TC5565PL-15 or an equivalent device. The connection 
of the various elements of memory unit 55b to the 
remainder of digital unit 55, as well as the 
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inter-connection of the memory unit elements, is 
entirely conventional and will be readily apparent 
to those skilled in the art. The UCS, MCSO, and LCS 
signals are used to extend the 16-bit address infor- 
mation to allow use of more memory than can be ac- 
cessed using only 16 bits. The UPPER BANK SELECT 
("BKU") and LOWER BANK SELECT ("BKL") signals pro- 
duced by gate array 402 are used in combination with 
jumper network 478 to allow the relative amounts of 
ROM and RAM to be changed if desired. RAMs 495 and 
496 are the memory unit elements energized by 
back-up power supply 464 in the event of an AC power 
outage as described above. 

VI. Common Power Supply 

To reduce the amount of power required to 
be supplied by the CATV system operator, the power 
required to operate each ECU is supplied by the sub- 
scribers served by that ECU. This is accomplished 
by having each master SPU apply a 60-volt AC power 
signal to the SPU's associated drop cable. As ear- 
lier described, the AC power signals from each sub- 
scriber are converted by each subscriber's associated 
SU into + and - half-wave rectified DC power signals. 
The + and - signals are respectively summed and ap- 
plied to common power unit 60. 

Figure 6 shows common power unit 60 in 
greater detail. As shown in Figure 6, the combined 
+ and - power obtained from the SUs is applied to a 
filter/smoothing circuit 510. Filter/smoothing 
circuit 510 includes a plurality of filtering capa- 
citors 514 and 516 to fxxrther remove AC ripple from 
the input power. A pair of series-inductances 512 
remove any CATV or VLF communication signals still 
present with the power signal. 

The output of filter/smoothing circuit 510 
is a well-filtered but unregulated DC voltage. 
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This DC voltage output is applied to the input of a 
conventional switching power supply 520. Switching 
power supply 520 includes a step-down transformer 
522 for producing as an output three AC power sig- 
nals. These AC power signals are each half-wave 
rectified by rectifying diodes 532, 534, and 536, 
respectively. The outputs of diodes 532, 534, and 
536 are smoothed and filtered by capacitances 543, 
545, and 547 eind inductances 542, 544, and 546. The 
outputs of the capacitance/inductance smoother/filter 
circuits are each applied as inputs to conventional 
voltage regulator circuits 530, 540, and 550, respec- 
tively. Voltage regulator circuits 530, 540, and 
550 regulate the voltage appearing at their inputs 
to DC voltage levels of 27 volts, 12 volts, and 5 
volts, respectively. These output voltages are each 
further filtered by output capacitors 570, 572, and 
574- A fourth regulated out5)ut of 5.7 volts is ob- 
tained from the circuit comprising series-pass 
transistor 560, diode 562, and 2ener diode 564. The 
output signal of inductor 546 is also used as a RESET 
signal for indicating an AC power failure. This 
RESET signal is applied to the POWER DETECT input 
terminal of digital imit 55 as described above. 

The regulated DC output voltages of common 
power supply 60 are used to power the circuitry of 
the associated ECU. Thus, +5V, +12V, and +27V sig- 
nals are applied from common power supply 60 to each 
subscriber unit (Figxire 2), as well as to analog 
unit 54 (Figure 3), communication unit 56 (Figure 4), 
and digital unit 55 (Figure 5). To ensure that each 
subscriber equitably shares in providing power to 
operate the ECU associated with that subscriber, 
each SU includes power detection circuitry, earlier 
described, to turn the SU off in the event that AC 
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power is not being received from the drop cable as- 
sociated with the SU. 

VII. Subscriber Processing Unit 

Subscriber processing units (SPUs) are 
located within subscriber residences. Each SPU is 
designed to (1) accept and transmit to its associated 
ECU subscriber-entered data, such as channel tuning 
requests, pay-per-view requests, parental control 
requests, and other functions normally associated 
with the television viewer, and (2) receive data and 
commands from the ECU to display information to a 
subscriber and control on and off the operation of 
the subscriber's television receiver. In addition, 
each SPU may serve as a data input terminal to accom- 
modate audience response, shop-at-home, and other 
occasional two-way activities. Figure 7 shows a 

typical master SPU in detail. 

As shown in Figure 7, a typical master SPU 
is connected via plug 761 to a source of subscriber- 
supplied 120-volt AC power. Transformer 762 steps 
down this power for use by the SPU. Conventional 
rectifier and smoothing network 760 rectifies the AC 
power for application to conventional voltage regu- 
lator circuit 764. Voltage regulator circuit 764 
supplies as an output ("+") all necessary regulated 
DC voltages required to operate the circuitry of the 

SPU. 

In addition to supplying AC power to 
rectifier/filter 760, transformer 762 provides 
as an output a source of 60 volt, 60 Hz AC power for 
application to the drop cable connecting the SPU to 

ECU. For this purpose, transformer 
762 includes a separate secondary winding connected 
to capacitor 761 and inductor 763. Inductor 763 
presents a high impedance to the relatively high 
frequency CATV, VLF, and reverse HDRC signals, but 
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presepts a low impedance to the lower frequency AC 
power signals. AC power signals are tapped off from 
inductor 763 and applied to terminal 767 to which is 
connected the drop cable. Thus, each subscriber, 
via the master SPU in the siibscr iber ' s residence, 
provides a share of the total power required to op- 
erate the ECU to which the subscriber's SPU is con- 
nected. If the SPU of Figure 7 were a slave SPU, 
inductor 763 would be removed so that only the sub- 
scriber's master SPU would supply power to the drop 
cable. 

Drop cable terminal 767 is also connected 
to one terminal of conventional directional cou- 
pler 778 through capacitor 765. Capacitor 765 
presents a high impedance to 60 Hz AC power signals, 
but a low impedance to the higher frequency CATV, 
VLF, and reverse HDRC signals. Another termi- 
nal of directional coupler 778 is connected via 

combiner 779 to a terminal ( "TV" ) to which the sub- 
scriber 's television receiver 90 (Figure 1), optional 
FN audio receiver equipment, and optional forward 
HDRC utilization equipment are attached. In this 
way, CATV signals (including television, FH audio, 
and forward HDRC signals) received from the ECU are 
transmitted to the devices which utilize those 
signals. Combiner 779 adds the reverse HDRC signal 
for application to the drop cable. Although in the 
preferred embodiment, a subscriber's television, FN 
audio and HDRC equipment are connected to the drop 
cable via connection to the SPU, it will of course 
be appreciated that such equipment may instead be 
connected to the drop cable without direct connec<* 
tion to the SPU by utilizing a conventional direc- 
tional coupler and capacitor. Thus, the present 
invention provides subscribers with great flexibility 
in variously locating the SPU and the subscribers* 
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television apparatus and other equipment within the 





The terminal of directional coupler 778 
connected to the TV and FM audio terminal is also 
connected to the input of conventional VLF demodu- 
lator 770. Demodulator 770 receives signals trans- 
mitted from the ECU, including CATV and VLF communi- 
cation signals. As already described with respect 
to an embodiment of the ECU, ECU-to-SPU VLF communi- 
cation signals are ASK-modulated signals having a 
carrier frequency of 430 KHz. This carrier signal 
is on continuously except when data is being trans- 
mitted. Demodulator 770 demodulates the applied 
ECU-to-SPU VLF signals to produce serial digital 
data as an output. OSiis is accomplished in one em- 
bodiment by parallel tuned LC circuit 776 which is 
tuned to 430 KHz. Conventional amplifier/filter 
circuit 774, which in one embodiment uses a surface 
acoustic wave ("saw") filter as the filtering ele- 
ment, receives the output of circuit 776 to provide 
an output only when 430 KHz carrier is detected. 
The output from circuit 774 is then applied to opera- 
tional amplifier 772 which produces an output that 
is high or low in response to the presence or ab- 
sence, respectively, of a signal from amplifier/fil- 
ter 774. Operational amplifier 772 thus produces a 
digital data output representative of the informa- 
tion transmitted to the SPU from the ECU via the VLF 
signal. 

The digital data output of demodulator 770 
is applied to a data input line and to an interrupt 
input line of conventional microcomputer 700. Micro- 
computer 700 may be any suitable commercially avail- 
able microprocessor or microcomputer such as Toshiba 
part No. TMP 4740P, which is 4-bit microcomputer 
having 4k bytes of on-board ROM and 256 bytes of 
on-board HAM memory. An object and source code 
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computer program listing which will be readily under- 
stood by those skilled in the art suitable for con- 
trolling the operations of microcomputer 700 is 
annexed hereto at Appendix A. 

Microcomputer 700 utilizes data received 
from the ECU to display information on conventional 
7-segment display 710. In one embodiment, display 
710 is capable of displaying two decimal digits 
representative, for example, of the television chan- 
nel to which the associated SU in the ECU is tuned. 
Microcomputer 700 drives display 710 in a conven- 
tional meumer by multiplexing display data onto a 
common seven-line bus Bl and alternately enabling 
two ret\im lines A and B. Resistor-pack 712 in- 
cludes seven resistors, each resistor being in se- 
ries with a line of bus Bl to provide current 
limiting for display 710* 

Microcomputer 700 also utilizes data re- 
ceived from the ECU to illuminate a so-called order 
event lamp. In one embodiment, the order event lamp 
is a conventional light emitting diode (LED) 790 
connected to microcomputer 700 via current limiting 
resistor 792. As described in greater detail below, 
the order event lamp may be utlized to inform the 
subscriber that the subscriber is viewing a program 
for which the subscriber will be charged an 
additional fee. 

Another circuit element controlled by micro- 
conqputer 700 is television power relay 791. Tele- 
vision power relay 791 is a normally-open relay 
which controls the application of 120-volt AC power 
to power outlet 793, into which the associated tele- 
vision receiver 90 is plugged. Relay 791 is con- 
trolled on and off on commcuid from the ECU. 

Also connected to microcoiqputer 700 is 
keyboard 720 for use by the subscriber, for example, 
in entering channel selection requests. In one em- 
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bodiment. keyboard 720 is a conventional membrane 
matrix keyboard having four columns and four rows . 
A common bus B2 having eight lines connects the key- 
board' s row and column outputs via resistor pack 722 
to corresponding inputs of microcomputer 700. In 
addition to keyboard 720, an optional remote control 
unit { "RCTJ" ) may be used to enable a subscriber to 
remotely enter data into the SPU (see Figure 1). 
such an ROT may be of any type, wired or not. In 
one embodiment, the RCU is a conventional wireless 
device which communicates with the SPU by transmit- 
ting coded infra-red light, in the SPU, conventional 
remote control receiver 730 having a photo-diode 
sensitive to infra-red light receives these coded 
signals and converts them into serial digital data. 
This data is then provided to microcomputer 700 . 

Microcomputer 700 communicates subscriber- 
entered channel and other requests to the attached 
ECU by sending digital data to VLF modulator 740 . 
The digital data turns transistor 742 on and off via 
current-limiting resistor 783. In turn, transistor 
742 turns on and off FET transistor 746 via resistors 
743, 745. 747, and 749. FET transistor 746 controls 
on and off the output of continuously operating 468 
KHZ oscillator 744 to ASK modulate a 468 KHz signal. 
Saw filter 748 provides bandpass limiting for the 
modulated output of modulator 740. The output of 
saw filter 748 is applied to an emitter-follower 
circuit comprising transistor 750 and resistors 752- 

capacitor 751 blocks DC voltage. The output 
of the emitter-follower circuit is applied through 
capacitor 757 and resistor 756 to a terminal of 
directional coupler 778 . The VLF modulated signal 
is then applied from directional coupler 778 to 
the drop cable for transmission to the attached ECU 

channel. 
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For enabling each of a plurality of SPUs 
(i e., a master SPU and one or more slave SPUs) con- 
nected to a drop cable to selectively communicate 
with the ECU. each SPU is given a unique address at 
the time the SPU is installed in the subscriber's 
residence. This is accomplished by placing appro- 
priate jumper wires in jumper block 782. Jumper 
block 782 has 2 jumper connections, each representing 
one bit of a 2-bit address. By selectively jumping 
the terminals in jumper block 782, each SPU attached 
to an ECU may be assigned any of 4 different addres- 
ses, in addition, switch 780 serves to identify the 
SPU depending on whether the switch is opened or 
closed as either a master SPU associated with a pri- 
mary SU in the ECU, or a slave SPU associated with a 
secondary SU in the ECU. Typically, the master SPUs 
are assigned binary address 00 in jumper block 782, 
and slave SPUs are assigned any address 01. 10. or 

11 in jumper block 782. 

Communication between the ECU and its as- 
sociated SPUS is via separate transmit and receive 
channels over the drop cable. As mentioned above, 
the first channel, the ECU-to-SPU channel, is a VLF 
channel having a carrier frequency of 430 KHz. The 
second channel, the SPU-to-ECU channel, is a VLF 
channel having a carrier frequency of 468 KHz . Both 
channels carry data at a rate of 1200 bps 
other convenient data rates may be used, 
associated with an ECU transmits data to the ECU on 
the common SPU-to-ECU channel. Similarly, the ECU 
transmits data to each associated SPU on the common 
ECU-to-SPU channel. 

VIII. Head End 

Elements 34 and 36 of head end 12 are 
shown in greater detail in Figure 8 . The forward 
and reverse data signals on cable network 14 are 



Each SPU 
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coupled to combiner 800 by combiner 32, Combiner 
800 applies the forward data signal from the modu- 
lator portion 810 of modem 34 to combiner 32, and 
applies the reverse data signal from combiner 32 to 
the demodulator portion 840 of the modem* 

Central control computer 36, which may 
be any suitable computer such as a conventional 
Intel 330 computer, includes conventional main 
central processing unit ("CPU") 880, conventional 
main memory 882, conventional output buffer unit 884, 
and four conventional main input buffer units 886-889. 
All of elements 880, 882, 884, and 886-889 are con- 
ventionally intercoiuiected via communications bus 890. 
Depending on the data rates and the speed of operation 
of buffer units 884 and 886-889, it may be possible 
to combine the functions of units 884 and 886-889 
into a smaller number of buffer units. Main CPU 880 
includes or is coupled to conventional input/output 
devices (not shown) for use by the operators of the 
system to control the system. 

Each of buffer units 884 and 886-889 in- 
cludes a conventional high level data link ("HDLC") 
controller portion, a conventional CPU portion, and 
a conventional memory portion. The HDLC controller 
portion of output buffer unit 884 converts parallel 
forward data originated by main CPU 880 to a serial 
NR2I forward data signal- This forward data signal 
is applied to conventional EIA RS 422 interface 
device 812 in the modulator portion 810 of modem 34. 
Interface device 812 applies the forward data signal 
to conventional TTL buffer 814. TTL buffer 814 ap- 
plies the forward data to PIN diode switch 816 which 
frequency modulates the forward data signal by switch- 
ing back and forth between 103.9 MHz and 104.1 MHz 
oscillators 818 and 820 in accordance with the applied 
data signal. The frequency modulated forward data 
signal is applied to surface acoustic wave bandpass 
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filter 822 and then to combiner 800 for application 
to cable network 14 via combiner 32. 

Considering now the elements which re- 
ceive, demodulate, and process the reverse data sig- 
nals, it will be recalled that there are four 
reverse data channels having frequencies of 
19.125 mz, 19.375 MHz, 19.625 MHz, and 19.875 MHz, 
respectively, and that the reverse data is in NRZI 
protocol. All of these reverse data signals are 
passed through conventional bandpass filter 842 and 
conventional preamplifier 844. The output signal of 
preamplifier 844 is applied to four similar demodu- 
lator circuit paths, only one of which is shown in 
detail in Figure 8. Each of these circuit paths 
demodulates the reverse data signal in a respective 
one of the reverse data channels. 

In each of the above-mentioned circuit 
paths, the reverse data signal is mixed by mixer 850 

with the output signal of local oscillator 852 having 
a frequency selected such that the associated reverse 
data channel signal frequency minus the local oscil- 
lator frequency equals 10.7 MHz. Mixer 850 therefore 
shifts the associated reverse data channel signal to 
10.7 MHz. The output signal of mixer 850 is applied 
to bandpass filter 854 which eliminates all signals 
other than the 10.7 MHz modulated signal. The outi)ut 
signal of bandpass filter 854 is applied to conven- 
tional inteinnediate frequency ("IF") amplifier 856. 
IF anqplifier 856 is augmented by conventional carrier 
detector device 858 which applies a request to send 
("RTS") output signal to conventional EIA RS 422 
interface device 866 whenever a 10.7 MHz signal is 
detected. Conventional Costas loop device 860 con- 
verts the 10.7 MHz data signal to a baseband data 
signal which is applied to interface device 866. 
The baseband data signal is also applied to program 
logic array 862 which uses the data signal and the 
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higher frequency output signal of oscillator 864 to 
produce a clock signal pulse during each bit interval 
in the associated NRZI data signal. This clock sig- 
nal is also applied to interface device 866. 

interface device 866 applies the carrier 
detect, clock, and NRZI data signals to the associ- 
ated input buffer device 886-889. The HDLC control- 
ler portion of the buffer device converts the serial 
NRZI data to parallel data suitable for further 
processing by central control computer 36. 

IX. ECU Operation 

Microprocessor 420 {hereafter sometimes 
the "Data Processor" ) is responsible for controlling 
the overall operation of the ECU. This responsibility 
includes conmiunicating with the CCC at head end 12 , 
initiating, implementing and coordinating various 
operations within the ECU, and communicating with 
the SPUs. The Data Processor is aided in its func- 
tions by microcomputer 450 (hereafter sometimes the 
"Drop processor" ) . The Drop Processor is responsible 
for transmitting to associated SPUs messages origi- 
nated by the Data Processor, and for transmitting to 
the Data Processor messages originated by the SPUs. 
m addition, the Drop Processor on command from the 
Data Processor controls various functions associated 
with the SUs of the ECU. The operations of the Data 
Processor and Drop Processor in communicating with 
the CCC at head end 12 and with associated SPUs, and 
in implementing and controlling various ECU functions , 
will now be described. 



A. 



ECU /SPU Cftmrnunicat ion Protocol 



comfflunication 



AUC %^wimu * 

and its associated SPUs must allow for the prompt 
detection and servicing of channel selection, pay- 

^ A gtibscriber-originated 
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requests from any of a plurality of SPUs (both mas- 
ter and slave) associated with any of up to six drop 
cables. Moreover, the communication protocol must 
be capable of detecting requests which are sporadic 
and infrequent. 

1. ECU/SPU Polling 

To ensure the prompt servicing and pro- 
cessing of subscribers-entered SPU requests, communi- 
cation access to the ECU is controlled by the ECU^s 
digital unit 55 using a two-level polling scheme. 
The first level is called "drop polling", and per- 
mits a very rapid polling or sensing of each drop 
associated with the ECU to identify a drop which has 
an SPU in need of service (i.e., having information 
to transmit to the ECU). Drop polling is accom- 
plished without transmitting or receiving any data 
over the relatively low-speed (in one embodiment, 
1200 bps) ECU/SPU data link. 

Once a particular drop has been identified 
by the ECU as requiring service, and if necessary 
because of the existence of more than one SPU at- 
tached to the drop, the ECU uses a second level of 
polling, called "device polling", to differentiate 
between SPUs. In this event, the communication link 
is used to specifically address each SPU attached to 
the drop to determine which SPUs require service. 
The ECU maintains maps in its memory of each drop, 
and of each device on each drop. The data of each 
map is in a predetermined order so as to optimize 
response times or to give priority to certain SPUs. 

Drop Polling 

Drop polling is controlled by microcos^u- 
ter 450 in ECU digital unit 55 (Figure 5e) and 
multiplexer 350 in communication unit 56 (Figure 4). 
If an SPU requires service (e.g., a subscriber has 
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entered a channel request into the SPU's keyboard), 
SPU microcomputer 700 causes VLF modulator 740 to 
transmit a continuous 468 KHz carrier signal to the 
ECU. This continuous carrier signal is called a 
"cry" or "Service Request" signal. At the ECU, micro- 
computer 450 selects a drop by sending a drop ad- 
dress code to multiplexer 350 via the multiplexer's 
address lines A, B and C (Figure 4) to selectively 
connect the ECU'S VLF modulator 320 and demodulator 
340 to a particular one of the six drops. Once con- 
nected to a drop via multiplexer 350, ECU digital 
unit 55 listens for the presence of carrier signal 
(a Service Request) on the drop. If carrier signal 
is present on the drop and detected by the ECU, this 
is interpreted by the ECU to mean that an SPU on the 
drop requires service. If no carrier signal is de- 
tected on the drop, the ECU interprets this to mean 
that no SPUs on the drop require service. In this 
latter event, the ECU (via multiplexer 350) selects 
another drop in a predetermined sequence, and listens 
for the presence of carrier on that drop. If carrier 
is present, then an SPU attached to the drop requires 

It should be noted that SPUs on the several 
drops request service simply by activating carrier 
on the SPU-to-ECU drop cable communication channel. 
It is not necessary for an SPU to transmit to the 
ECU any data or special commands to obtain service, 
thus allowing for very fast polling. To prevent any 
interference with communications already taking place 
on the drop, each SPU connected to the drop continu- 
ously monitors the ECU-to-SPU channel for the presence 
or absence of data. An SPU will activate carrier to 
transmit a Service Request only after the SPU has 
detected a predetermined number of (e.g., twelve) 
bit times of a continuous mark condition on the 
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ECU-"to-SPU channel. This verifies to the SPU that 
there is no other communication on the drop cable* 

Device Polling 

Device polling is also controlled by mi- 
crocon5>uter 450 in the ECU. As described above, if 
more than one SPU is attached to a drop on which a 
Service Request is detected, the ECU must individu- 
ally poll the SPUs on the drop to determine which 
SPU has requested to communicate with the ECU* Ir- 
respective of which SPU on the drop first requested 
seirvice, device polling will occur in a predeter- 
mined order established by the ECU. 

The ECU initiates device polling by trans- 
mitting conditional poll conunands on the selected drop. 
All SPUs and other devices connected to the selected 
drop sense these commands and cease any activity 
(i.e., carrier transmissions) on the SPU-to-ECU 
link. The particular SPU being polled responds to 
the ECU with a single mark bit if the SPU does not 
require service. If the polled SPU requires service, 
the SPU responds by transmitting to the ECU an acknow- 
ledgement (a space bit) followed by data. 

2. ECU/SPU Message Formats 

The communication of messages between an 
ECU and its associated SPUs is asynchronous with 
uniform bit timings and non-uniform, indeterminate 
character timings. The ECU-to-SPU link completely 
controls data transfers on the SPU-to-ECU link. 
Each character transmitted to the SPU by the ECU is 
acknowledged by the SPU with a one-bit acknowledged/not 
acknowledged ("ACK/NAK") handshake. This bit is 
also used for a poll response, as earlier described. 
Each character is preceeded by at least one bit time 
of mark state. A mark-to-space transition resulting 
in a start bit in a space state initiates the character. 
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The next bit is a message framing bit. then cxght 

data bits (transmitted low-order bit 

bit. and at least one bit time of mark condxtxon as 
an ending. The ending bit time of mark condition 
also serves as a lead-in to a possible subsequent 





framing is established 



-.^ pni-to-SPU link at least a prede- 
SPU sensing on the ECU-ro i»ru 



nuitiber 



tinuous mark condition followed by a mark-to-space 
transition resulting in a start bit. If an SPU los- 
it will not recognize any com- 



established 



mands untix i,u€u.«x.— ^ 

the ECU. The ECO periodically allows a given drop 
the opportunity to re-establish character framing bj 
enforcing periods of continuous mark condition. 

Message_Framing 

The manner in which a message character 
(data) is to be interpreted by an SPU is determined 
by the state (mark or space) of the message framing 
bit The beginning of a message is indicated by a 
spa;e condition (logical 



ing bit. A logical zeiw w^o— 

that the data field (8 bits) represents a command 
vhich all SPUs on the drop must interpret. On ^ 
other hand, if the message framing bit is in a mark 
condition (a logical one), then the data field is 
interpreted as containing subsequent information to 
a previous command. Any number of message charac- 
ters can occur between command bytes. "^^^^ "^"'P^- 

Tation of the message fra^ng ^^'^^^T in^^ s 
1/llths overhead to each message character, increas 
es framing integrity and permits incre." 
through-put when long data streams are 
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Without the message framing bit, the transmission of 
long data streams to or from an SPU would be cur- 
tailed or precluded in view of the need for the ECU 
to be able to rapidly poll and service up to 
6 drops, each drop potentially having a plurality of 
SFUs* By utilizing the expedient of a message framing 

bit, the ECU may perform drop polling or even service 
other SPUs on other drops during the interstices 
between character transmissions to a specific SPU on 

a particular drop. 

ACK/NAK and Poll Responses 

The bit time immediately following the 
parity bit is used as an ACK/KAK window on the SPU- 
to-ECU link. Each character transmitted by the ECU 
is acknowledged by the SPU during the ACK/NAK win* 
dow. This ACK/KAK window is also used in a special 
manner to respond to polls. 

SPUs respond to the ECU during the ACK/KAK 
window as follows. Upon the receipt of an initial 
message start bit, all SPUs on the drop turn off 
carrier on the SPU-to-ECU link. Upon receipt of the 
message framing bit, if the bit is a space, all SPUs 

input the data bits (which represent a conunand) to 
check for the presence of their address. If the 
message framing bit was a mark, then only the previ- 
ously addressed SPU on the drop inputs the data 
bits. 

Upon receipt of the last data bit, the 
addressed SPU turns on its carrier on the SPU-to-ECU 
link. Upon receipt of the parity bit, if the parity 
bit indicates an error in transmission, then the SPU 
leaves its carrier on during the next bit time as a 
NAK signal to the ECU. If the parity bit indicates 
correct transmission, then the SPU turns its carrier 
off and maintains the carrier off during the next 
bit time as an ACK signal to the ECU. 
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If the data is a correctly transmitted 
poll, then the polled SPU after receipt of the pari- 
ty bit turns its carrier off by transmitting the 
start bit of the information it has to transmit to 
the ECU. otherwise, carrier is maintained on during 

the ACK/NAK window. One bit time after receipt of 
the parity bit (i*e., after the ACK/NAK window), all 
SPUs turn carrier off in preparation for another 
transmission to or from the ECU. 

B. ECO/SPU Messages 

Commxmications from the Data Processor to 
the Drop Processor are in the form of variable 
length messages representing commands which the Drop 
Processor executes. Execution by the Drop Processor 
of a Data Processor command normally follows a hand- 
shaking sequence requiring the Drop Processor to 
return a command response to the Data Processor. 
This command response may be a single byte acknowl- 
edgment, or a multiple byte response if the Data 
Processor command requires a return of data- Howev- 
er, if the Data Processor command requires the Drop 
Processor to send a message to a device attached to 
a drop cable, as described below, a coimnand response 

may not be required* 

In addition to command responses, informa- 
tion may be passed to the Data Processor from the Drop 
Processor without any commands having been issued by 
the Data Processor. Such a transfer would occur, as 
further described below, in the event that a device 
attached to a drop cable transmits a Service Request 
to the ECU. In such an event, the Drop Processor 
will read data from the device requesting service 
and pass the information to the Data Processor as an 

Unsolicited Data Response. 

The following table sets forth the Data 
Processor/Drop Processor communication commands uti- 
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lized in one embodiment of the invention. Commands 
having an asterisk are sent from the Drop Processor. 
The other commands are sent from the Data Processor. 

TABLE C 

CXOT1AND (HEX) FUNCTION 

00 Reset drop processor. 

01 Read power detect and 

bank address. 

03 Change tuner frequency 

(channel select). 

04 Send message to 

attached device. 

05 Turn converter on/off 

and select cable A 
or cable B. 

07 Define drop poll 



08 Define device poll 



B4* Unsolicited Data 

Response from 



Briefly, the commands set forth in Table C 
operate as follows: 

Command 00 . This is a one-byte command 
message used by the Data Processor to reset the Drop 
Processor and to initialize its registers and point- 
ers. All polling activities are discontinued. The 
Drop Processor acknowledges receipt of this command 
by returning to the Data Processor a single command 
response byte equal to 00. 

Command 01 . This is a one-byte command 
message used by the Data Processor to cause the Drop 
Processor to read the state of the six power detect 
lines (POWER DET, Figure 2) from the subscriber imits 
SUl, SU2, etc., and to read the bank to which the 
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ECU's addreBB is assigned. The response sent by 
the Drop Processor to this command comprises two 
bytes . The first byte echoes the command byte ( 01 ) . 
The second byte is a data byte which specifies the 
state of each of the POWER DET lines and the ECU • s 
bank address. For each of the POWER DET lines of 
the six subscriber units, corresponding bits 0-5 of 
the response byte are set to 1 or 0 depending res- 
pectively on whether or not power is being supplied 
to the drop cable by the subscriber connected to 
that subscriber unit. Bits 6 and 7 of the response 
data byte specify to which one of four banks the 
ECU'S address is assigned. 

command 03 . This is a four-byte command 
message used by the Data Processor to cause the Drop 
processor to tune any of the ECU«s six associated 
SUs to a specified physical channel. The first byte 
is the command byte (03). Next are three bytes of 
data. The first byte specifies in bits 0-2 whach 
one of the six SUs is to be tuned. The next two 
bytes specify the two MS numbers, earlier described, 
which are required by the circuitry of the SU's 
tuner/converter to tune to a particular physical 
television channel . The Drop Processor sends a 
two-byte command response to the Data Processor upon 
receipt of the command echoing the first two bytes 

of the command message. 

command 04 . This command message (hereaf- 
ter the "04 command" ) is used by the Data Processor 
to cause the Drop Processor to send an addressed 
message to a device attached to a drop cable. In 
one embodiment, the device may be an SPU having an 
address equal to 2. 3, 4 or 5, or the device may be 
some other type of apparatus attached to the drop 
cable and capable of communicating with the ECU. 
Examples of such other devices are medical monitor- 
. ^ fire alarms, smoke alarms, burglary 
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alarms, and so forth. Such other devices may have 
addresses equal to 0, 1, 6 or ?• 

The 04 Command message to the Drop 
Processor includes at least four bytes, as follows: 
(1) in the first byte, the command code (04), (2) in 
the second byte, the drop number (bits 0-2) and the 
device address from 0-7 (bits 3-7), (3) in the third 
byte, the number of bytes contained in the message, 
and (4) in the fourth byte, a device command. Fol- 
lowing the device command byte are one or more data 
bytes. The device command and data bytes together 
comprise the message. The device command byte in- 
cludes a 3-bit device address (bits 0-2) and a 5-bit 
function code (bits 3-7). The function code is used 
to coiwnand a particular operation in the addressed 
device. The following table sets forth the function 
codes used to control SPU or device operation in one 
embodiment of the invention: 
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FUNCTION CODE 
(HEX) 

00 

01 
02 
03 

04 
05 

06 
07 

08 
09 

OA 
OB 



TABLE D 

DEVICE 
OPERATION 

Read internal status, and 
return a response message 
to the ECU. 

Turn on or off the order 
event lamp. 

Set the order-event lamp to 
flashing or non- flashing mode. 

Enable or disable data input to 
the device* 

Enable or disable data output 
from a device. 

Turn the television power relay 
on or off. 

Blank the display. 

Set the display to flashing or 
non- flashing mode. 

Display a character in the 
right-most position of the 
display. 

Transmit a number of characters 
to the ECU as specified by 
the byte coimt of the 04 
Command message. 

Display a character at a 
specified position of the 

display. 

Conditional poll to determine 
the identity of the device 
sending a Service Request. 
The device returns its data. 
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If the device message requires the device 
to return a response to the ECU (e.g., in response 
to function codes 00, 09, or OB), a coiomand response 
(hereafter the "04 Response") is returned from the 
Drop Processor to the Data Processor. This response 
includes a three-byte response header followed by 
one or more data bytes. The response header in- 
cludes: (1) in the first byte, a command response 
code (hex 04), (2) in the second byte, cin echo of 
the drop and device address byte originally sent by 
the Data Processor, and (3) in the third byte, the 
number of bytes of data in the response message. 
Assuming no transmission errors occurred, following 
the response header are one or more response data 
bytes. The data byte of an error- free 04 Response 
to a conditional poll, for example, may identify the 
key which the subscriber has depressed- Or, in the 
case of an error- free 04 Response to a status request 
message, the data byte may. specify by its bit set- 
tings the device status as follows: the device is a 
master or slave SPU (bit 7), the order event lamp is 
flashing (bit 5), the order event lamp is on (bit 4), 
the television power relay is on (bit 3), there has 
been recent power on (bit 2), a key has been recently 
depressed (bit 1), and a new character is available 
(bit 0). If a transmission error occurred, the byte 
count is 00. In this event, a single data byte fol- 
lows the byte count to specify an error code. The 
error code may be 01 (indicating an ECU-to-device 
transmission (parity) error), 02 (indicating a de- 
vice-to-ECU transmission (parity) error), or 03 (in- 
dicating an invalid device response). Error codes 
are sent to the Data Processor only after the occur- 
rence of five consecutive link transmission errors. 

Command 05 . This command is used by the 
Data Processor to cause the Drop Processor to turn 
on or off a parti cxilar SU and, in a two-cable system. 
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to cause the SU to select either cable A or cable B. 
The command message includes two bytes. The first 
byte is the command code byte (hex 05). The second 
byte specifies (1) the SU (bits 0-2), (2) the se- 
lected cable (bit 6 is set to 0 or 1 to select cable 
_ -.■nA wh«»iiher to turn the 



SU unit on or off (bit 7 is set to "0" or "1", res- 




pectively) . A two-byte command response is 
to the Data Processor by the Drop Processor. The 
first byte echoes the command byte ( 05 ) . The second 
byte includes in bits 0-2 the SU address contained 




in the command s 

command 07 . This command is used by the 

Data Processor to load a drop polling map into the 
Drop Processor to define the drop polling sequence. 
The command message includes five bytes. The first 
byte is a command code byte (hex 07). Bytes two 
through four specify the drop polling sequence. 
Each of these bytes is divided into two nibbles of 
four-bits per nibble. The value of each nibble is 
set from 0-5 to specify in each nibble a particular 
drop. Drops are sequentially polled in the order 
specified by the nibbles as received by the Drop 
Processor from the Data Processor. A value of hex F 
in a nibble indicates the end of the polling map. 
If all nibbles contain hex F, drop polling is dis- 
abled. The fifth byte would include an F in its 
high order nibble to indicate the end of a polling 
map for six drops. A one-byte command response (07) 
is sent by the Drop Processor to the Data Processor 
echoing the command code byte. 

command 08 . This command is used by the 
Data Processor to load a device polling map into the 
Drop Processor to define the device polling sequence. 
This command message includes seven bytes. The first 
byte is the command byte (hex 08 ) . The second byte 
specifies the drop in bits 0-2. Bytes three through 
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six specify in each of eight nibbles a device address. 
Devices on the specified drop are sequentially polled 
in the order specified by the device address nibbles 
as received by the Drop Processor from the Data Pro- 
cessor. A value of hex F in a nibble indicates the 
end of the device polling map. If all entries in 
the device polling map are set to hex F, device pol- 
ling is disabled. The seventh byte would include an 
F in its high order nibble indicating the end of a 
device polling nap for eight devices. A two-byte 
command response is sent by the Drop Processor to 
the Data Processor echoing the first two bytes of 
the Data Processor's command message. 

Command 84 . This command (hereafter the 
"84 Command" ) is sent from the Drop Processor to the 
Data Processor indicating the receipt by the Drop 
Processor of unsolicited data from a device attached 
to a drop cable. The 84 Command is used by the Drop 
Processor to transmit to the Data Processor data 
received from a device which has transmitted a 
Service Request to the ECU (e.g. , a subscriber has 
entered a chaimel selection request via SPU keyboard). 
This command message includes at least four bytes. 
The first byte contains the command code (hex 84). 
The second byte specifies the drop address (bits 
0-2) and the device address (bits 3-7) to identify 
the particular drop and device sending the Unsoli- 
cited Data Response. The third byte specifies the 
number of data bytes being sent by the device. 
Finally, the fourth byte is a data byte. If the 
byte count is 00, an error has occxxrred. In such a 
case, an additional byte follows the data count byte 
specifying an error code. An error code of 01 in- 
dicates an ECU-to-SPU transmission (parity) error. 
An error code of 02 indicates an SFU-to-ECU trans- 
mission (parity) error. 
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C. Drop Processor Operation 

Figures 9a-9b illustrate flow charts of a 
computer program utilized in one embodiment of the 
invention for controlling the operations of the Drop 
processor. An object and source code computer pro- 
gram listing which will be readily understood by 
those skilled in the art for controlling the opera- 
tions of the Drop Processor in accordance with the 
flow charts of Figures 9a-9b is annexed as Appendix B. 

The program controlling the Drop Processor 
includes a Main Routine (Figure 9a) and a Timer In- 
terrupt Routine (Figure 9b). Each of the two rou- 
tines runs independently of the other. The Main 
Routine is periodically interrupted by the Timer 
Interrupt Routine, in a conventional manner, after a 
predetermined time period has elapsed as determined 
by the timing out of an interrupt timer. The func- 
tion of the Drop Processor Main Routine is to 
(1) receive data from the Timer Interrupt Routine 
(e.g., a message from an SPU to the ECU) and send 
it to the Data Processor, and (2) to send data from 
the Data Processor to the Timer Interrupt Routine 
for, ultimately, transmission to SPUs. The function 
of the Timer Interrupt Routine is to (1) implement 
drop and device polling. (2) transmit messages to 
and receive messages from SPUb attached to the 
drops, and (3) send signals to and receive signals 
from the SUs. 

1. Main Routine 

As shown in Figure 9a, the program flow of 
the Main Routine begins at step 901 where various 
buffers, counters, flags and ports are initialized. 
Also at step 901, drop polling and device polling 
are initialized, and register R5 (described in more 
A^^rr.i^ >>..io«\ is set to three. At steps 902 and 
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903, the address for jumping to the Timer Interrupt 
Routine is set and the interrupt timer is activated. 

Initialization is complete when the pro- 
gram flow advances to step 904* At step 904, the 
Main Routine interrogates the state of an Input 
Buffer Full ("IBF") flag. This flag is associated 
with a Drop Processor buffer which receives data 
passed to the Drop Processor from the Data Proces- 
sor. If the IBF flag indicates that the input buffer 
is full, the program flow advances to step 905. 
Otherwise, the program flow branches to step 906. 

Assuming first that the IBF buffer is not 
full the program advances to step 906, where the 
Drop Processor checks a buffer (the 84 Buffer) to 
determine whether or not a device attached to a drop 
has sent an Unsolicited Data Response (i.e., an 84 
Command). If so, the program advances to step 907 
to pass the 84 Command to the Data Processor. Other- 
wise, the program advances to step 908 where the 
Drop Processor determines if a device has sent an 04 
Response. If "no", the program loops to step 904 to 
again check the IBF flag as earlier described. If 
"yes", the program advances to step 909 to pass the 
04 Response to the Data Processor. From step 909 
(or step 907 if the program advanced to that step), 
the program loops to step 904. 

If at step 904 the IBF flag indicates that 
the iiQ>ut buffer is now full, the program advances 
to step 905 where the contents of the buffer are 
input and the IBF flag is cleared. The program flow 
then advances to step 910 where the Drop Processor 
determines what type of command (earlier described) 
was included in the message sent by the Data Pro- 
cessor. Depending upon the command, the program at 
step 910 may branch in any of three directions. 

If command 00 (reset) was sent, the program 
flow advances to step 920, where the Drop Processor 
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sendB a 00 command response message to the Data Pro- 
cessor via an output buffer associated with the Drop 
processor. The program flow then loops to step 901 
to re-initialize the Drop Processor as previously 

If at step 910 any of commands 00, 03, 05, 
07 or 08 was sent by the Data Processor, the program 
flow advances to step 911 . At step 911 , the Drop 
Processor processes the particular command as earlier 
described. The program flow then advances to step 912, 
where the Drop Processor sends to the Data Processor 
an appropriate command response. From step 912, the 
program flow loops to step 904. 

Finally, if step 910 determines that an 04 
Command message was sent by the Data Processor, 
the program flow branches to step 913 . At step 913 , 
the Main Routine interrogates a flag indicating the 
state (empty or full) of an "04 Buffer" associated 
with the Drop processor . The 04 Buffer contains 
data to be sent by the Drop Processor to a device 
attached to a drop. If the 04 Buffer is eB?>ty, the 
program branches to step 914. Otherwise, the pro- 
gram branches to step 915. 

If the program at step 913 advances to 
step 914 (i.e.. the 04 Buffer is empty), step 914 
places data received from the Data Processor into 
the 04 Buffer. The program flow then advances to 
step 917, where register R5 is checked. If the 
contents of register R5 are not equal to 0, the 
program branches to step 919 to decrement the 
contents of register R5 by one. Otherwise, the 
program advances to (1) step 918, where the contents 
of register R5 are initialized to a value of three 
and incremented by one, and (2) step 919 where the 
contents of register R5 are decremented by one. 
From step 919, the program flow loops to step 904 to 
again check the input buffer. 
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Retuming now to step 913, if the 04 Buffer 
is not empty the program branches to step 915. At 
step 915, the Main Routine determines whether or not 
the 04 Buffer contains an 04 Response from an attached 
device. If "yes", the program advances to step 916 
to pass that 04 Response data to the Data Processor. 
From step 916, the flow advances to step 914 to input 
the data received from the Data Processor. On the 

other hand, if "no" at step 915, the program advances 
to step 921 where the contents of register R5 are 
checked. If the contents of register R5 are not 
equal to 0, the program loops to step 913 to again 
interrogate the state (empty or full) of the 04 
Buffer. Otherwise, the program from step 921 ad- 
vances to step 922 to check the state of the 84 
Buffer. If the 84 Buffer is enqpty, the program im- 
mediately loops to step 913. However, if the 84 
Buffer contains data at step 922, the program ad- 
vances to (1) step 923 to pass the data to the Data 

Processor as an 84 Command, (2) step 924 to reset 
the R5 register to a count of three. The program 
then loops to step 913. 

2. Timer Interrupt Routine 

A flow chart of the Timer Interrupt Rou- 
tine is illustrated in Figure 9b. As shown in 
Figure 9b, the Timer Interrupt Rputine starts at 
step 950 to initialize the drop and device maps and 
clear various flags and buffers. The program then 
advances to step 951, where a determination is made 
as to whether ("yes") or not ("no") a Service Re- 
quest exists on the drop to which the Drop Processor 
is connected via multiplexer 350 (Figure 4). 

Assuming first that no Service . Request is 

detected at step 951, the program branches to step 
966 where the 04 Buffer, is checked to determine 
whether or not the Drop Processor has received an 04 
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Conunand from the Data Processor for transmission to 
a device attached to a drop cable. If not, the pro- 
gram advances to step 960 to update the drop polling 
map pointer. If the pointer is not pointing to the 
end of the drop map, the program increments the drop 
map pointer in step 965, initializes the device map 
pointer to the beginning of the device map, and 
loops to step 951 to listen for the presence of a 
Service Request on another drop . On the other 
hand, if at step 960 the program determines that the 
drop pointer is at the end of the drop map, the pro- 
gram advances to step 961 to reset the drop map 
pointer to the beginning of the drop map prior to 
advancing to step 962 and then to step 951 as de- 
scribed above. 

Returning to step 966, if the 04 Buffer 

contains an 04 Command to send to a device, the pro- 
gram flow advances to step 973 after setting a flag 
("1«) in step 967. At step 973, the Drop Processor 
transmits the 04 Command message to the appropriate 
device. The program then advances to step 974 to 
determine whether or not a transmission error occurred. 



occurred 



than 



transmit 



the 04 Command. On the fifth error, however, the 
program branches from step 972 to step 975 where an 
04 Response containing an appropriate error code is 

from the Drop Processor to the. Data Pro- 

■1 





earlier described. From step 975 in the 
event of an error, or step 974 in the event of no 
error, the program advances to step 976 to check the 
state of the "1" flag. Because the program advanced 
from step 967, the «1« flag will earlier have been 

Accordingly, the program from step 976 advances 
to step 960 to increment or initialize the drop map 
pointer as previously described. 
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Assiming now that a Service Request is 
detected at step 951, the program advances to step 
952 where a conditiional poll command (earlier des- 
cribed) is transmitted on the drop on which the Ser- 
vice Request was detected. At step 953, the Drop 
Processor determines whether an ACK or a NACK 
(earlier described) is returned in response to the 
poll. Assuming first that a NACK is returned, the 
program branches to step 968 to determine whether or 
not a transmission error occurred. If "yes", the 
program advances to step 969 to return an appro- 
priate error code to the Data Processor, otherwise, 
the program advances to step 970 to determine whether 
or not an 04 Command has been received from the Data 
Processor for transmission to a device. If "yes", 
the program advances to step 973 to transmit the 04 
Command as previously described. Otherwise, the 
program advances to step 959 to determine whether or 
not the device map pointer is at the end of the de- 
vice poll map. If the program is not at the end of 
the device map, the device map pointer is incremented 
at step 963 and a conditional poll command to the 
next device is sent at step 952. If the program is 
at the end of the device map, the program advances 
from step 959 to step 960 to update the drop map 
pointer and loop as previously described. 

Assuming now that an ACK is detected at 
step 953 (signifying that the polled device has an 
Unsolicited Data Response to transmit to the ECU), 
the program advances to step 954 to ii^>ut the un- 
solicited data, steps 955, 956 and 964 determine as 
previously described with respect to steps 972, 974 
and 975 whether or not five transmission errors oc- 
curred. In the event of five errors, an appropriate 
error code is sent to the Data Processor at step 
964. From step 964 or st^ 955, the program advances 
to step 957 to check an output buffer full ("OBF") 
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flag indicating whether the Drop Processor 'b output 
buffer to the Data Processor is full or enpty. If 
the buffer is empty, the program advances to step 958 
where the unsolicited data is sent to the Data Pro- 
cessor as an 84 Command via the Drop Processor's 
output buffer . The program then advances to step 
959 to update the- drop and device map pointers as 
previously described. Alternatively, if the output 
buffer is full at step 957, the program advances to 
step 971 to determine whether or not the Data Pro- 
cessor has sent an 04 Command to the Drop Processor 
for a device attached to a drop cable. If there is 
no 04 command to send at step 971, the program loops 
to step 957. on the other hand, if there is an 04 
command to transmit, the program advances to step 
973 to transmit the 04 Command as previously described. 



set, the program loops back to step 957. 

r. cc/ECO coiwunication Protocol 
1, Message Format 

A typical data message format used in one 
embodiment of the invention for communicating infor- 
mation between the central control coii5)uter (CCC) at 
head end 12 and the plurality of ECOs connected to 
cable network 14 will now be described with refer- 
ence to Figures 10 and 11. 

A basic message format for data communi- 
cation in the forward direction (i.e., from the CCC 
to an ECU) is illustrated in Figure 10a. As shown 
in Figure 10a. each message is of a predetermined 
format, comprising: a FLAG byte, two ADDRESS bytes 
specifying an ECU address, a BTTE COUNT byte ("N"). 
a COMMAND byte ("CMD"), a plurality of DATA bytes, 

two CYCLIC REDUNDANCY CHECK ("CRC") bytes, and ano- 
ther FLAG byte . Each byte is comprised of 8 bits . 
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The FLAG bytes identify the beginning and 
end of a message. Each FLAG byte has a unique bit 
pattern ("01111110"). At the end of a message, if 
there are no more messages available for transmis- 
sion by the CCC, the CCC transmits repetitive FLAG 
bytes to maintain synchronization on the commimica"* 
tions link. Otherwise, the end FLAG byte serves as 
the start FLAG byte of the next message. 

The two ADDRESS bytes typically specify 
the address of a particular ECU from 0001 (hex) 
through FFFE (hex). The use of two ADDRESS bytes 
in this matter to specify an ECU address allows the 
CCC to uniquely address a message to any particular 
one of 65,534 ECUs. The first address byte (ADH) 
specifies the high-order part of the address, and 
the second byte (ADL) specifies the low-order part. 
Two addresses have special meanings. Address FFFF 
(hex) is a global or broadcast address. All ECUs 
respond to a message containing the broadcast ad- 
dress. Address 0000 is a "mask" address, described 
in detail below. 

The BYTE COUNT byte (N) specifies the num- 
ber of bytes following in the message, exclusive of 
CRC and FLAG b3rtes. Following the BYTE COUNT byte 
is a COMMAND byte (CMD). As discussed in detail 
below, the COMMAND byte specifies the type of message 
being transmitted and the manner in which subsequent 
DATA bytes should be interpreted. 

The CRC bytes (CRH and CRL) are two bytes 
which together form a conventional 16-bit CRC number. 
These two bytes are derived from a mathematical mani- 
pulation of all bits (exclusive of the FLAG bits) 
preceding the CRC bytes, and serve as a check that 
the message was accurately transmitted to and 
received by the ECU. The derivation of the CRC 
bytes is accomplished in a conventional manner in 



01 67237 

-68- 

accordance with standards promulgated by interna- 
tional standards organizations, such as the CCITT. 

The use of ADDRESS 0000 (the mask address) 
enables a message to be directed to any particular 
ECU or group of ECUS. The basic format of a message 
having an address of 0000 is illustrated in Figure 10b. 
As shown in Figure 10b, a message having a mask 
address equal to 0000 differs from a basic message 
(Figure 10a) by the inclusion of four additional 
bytes following the ADDRESS bytes- These four bytes 
are two MASK bytes ( "MH» and "ML" ) followed by two 
REFERENCE bytes ("RH" and "RL")- Any ECU receiving 
a message having a 0000 mask address will logically 
AND the ECU'S unique address with the values of the 
MASK bytes. If the result of this logical operation 
equals the values set forth in the REFERENCE bytes, 
the ECU will recognize the message as addressed to 
it and respond accordingly. Otherwise, the ECU will 
ignore the message. As will be readily apparent to 
those skilled in the art, the use of the mask ad- 
dress in this manner allows a single message to be 
transmitted to any one or a selected group of ECUs. 
For example, if the MASK bytes are 0001, and if the 
REFERENCE bytes also are 0001, then all ECUs having 
odd addresses will respond to the message. On the 
other hand, if the REFERENCE bytes are changed to 
0000, then all ECUs having even addresses will re- 
spond to the message. 

A basic message format in the reverse di- 
rection (i.e., from the ECUs to the CCC ) is shown in 
Figure 11, and is similar to the format for forward 
communication shown in Figure 10a. Thus, unique 
FLAG ("01111110") bytes are used to identify the 
beginning and end of a message. Following the be- 
ginning FLAG byte are two ADDRESS bytes which speci- 
fy the address of the particular ECU sending the 
message. Next follow a BYTE COUNT byte (H), a 
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COMMAND byte (CMD), and DATA bytes. Two convention- 
ally derived CRC bytes follow the last DATA byte as 
earlier described. 

Referring now to Figures 12 through 17, 
there are shown illustrative examples of several 
typical messages sent between the CCC cind an ECU in 
one embodiment of the invention. The messages of 
Figxires 12 through 17 are formatted in accordance 
with the basic message formats of Figures 10-11. 

Figure 12 illustrates a WRITE message sent 
from the CCC to an ECU. The WRITE message may be 
used to write a program or data to any one or a 
plurality of ECUs commencing at a specified address 
in the ECU's memory. The use of the WRITE message 
in this way enables the cable system operator to add 
new ftmctions and services to the ECU, or to modify 
existing ones. Thus, the operation of the cable 
system may be readily enhanced or modified without 
having to replace or modify the ECU or SPU hardware. 

The WRITE message may be used to implement 
a variety of functions in an ECU. For example, the 
WRITE message may be used to download a Channel Author- 
ization Map in an ECU specifying which television 
channels each associated subscriber is authorized to 
view. In one embodiment, the Channel Authorization 
Map comprises a string of 128 bytes of data stored 
in the ECU's memory, each byte associated with a 
different one of 128 so-called logical chaxmels. 
A logical channel is that channel which a subscriber 
requests by entering a channel number into the SPU. 
Each of the first six bits of each byte in the Channel 
Authorization Map is associated with a different one 
of six SUs. A bit is set to "1" or to "0" depending 
respectively on whether or not the subscriber asso- 
ciated with that bit and SU is authorized to view 
the television channel associated with that byte. 
To transmit a Channel Authorization Map to an ECU, a 
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WRITE command may be used specifying the start ad- 
dress of the map in the ECU'S memory and the 128 
bytes of logical channel data. The use of the WRITE 
command to transmit a new or replacement Channel 
Authorization Map enables the cable operator to add 
or delete authorized channels for particular sub- 
scribers as a function, e.g., of whether or not the 
subscriber has paid his or her bill, whether the 
subscriber has requested to subscribe to view addi- 
tional or fewer channels, and so forth. 

AS another example, the WRITE command may 
be used to transmit to an ECU a so-called Channeliza- 
tion Map specifying a correlation between logical 
channels and physical channels. As earlier described, 
physical channels are the channels carried on the 
CATV feeder cable to which the converter/tuner in 
the SU tunes in response to subscriber requests to 
view a particular logical channel. For example, the 
Channelization Map might correlate logical channel 7 
with physical channel 52. logical channel 9 with 
physical channel 15. and so on. In one embodiment 
having a single feeder cable, the channelization Map 
in each ECU includes 128 bytes of data ( in a two 
cable system, the channelization Map would include 
256 bytes of data). The data are grouped in pairs 
such that each pair of bytes is associated with a 
different one of 64 (or 128 in a two cable system) 
logical channels. Thus, the first byte pair is as- 
sociated with logical channel 0. the second byte 
pair with logical channel 1. and so on. Each pair 
of bytes specifies the two MS numbers, earlier des- 
cribed, which are the tuning information required by 
the converter/tuner of each SU to tune to a particu- 
lar physical channel . By changing the values of the 
MS numbers in the Channelization Map using the WRITE 
message, the CCC can dynamically (i.e., on any given 

»r,v «lven time) re-define the logical 
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channel/phyBical channel correlation. This allows 
the cable system operator to transmit a television 
program on any available physical cable channel while 
allowing the subscriber to always view that program 
by selecting the same logical channel. This is im- 
portant in situations of large amounts of noise on a 
particular physical channel which degrades -the tele- 
vision signal. In such an event, the system opera- 
tor can transmit a new Channelization Map to re- 
define the physical channel/logical channel correla- 
tion to associate a less noisy physical channel with 
the logical channel, and transmit the program on the 
less noisy channel. The subscriber, however, will 
still access the channel carrying the program the 
subscriber desires to view by keying into the SPU 
the same logical channel number. 

As shown in Figure 12, a WRITE message 
includes the usual two ADDRESS bytes (ADH and ADL) 
specifying the particular ECU to which the message 
is directed, and a BYTE COUNT byte (N) specifying 
the number of bytes following in the message. Next 
appears a COMMAND byte equal to hex FC (••11111100"). 
This COMMAND byte identifies the message as a WRITE 
message. After the COMMAND byte is a DATA COUNT 
byte (NN) specifying the number of bytes of data 
contained in the WRITE message to be written to the 
ECU'S memory. Next, two bytes ("MDL" and "MDH") 
specify in low and hi^ order parts, respectively, 
the specific ECU memory address at which the write 
operation should commence. Finally, there follow NN 
bytes of data to be written to the ECU'S memory. 

Another message sent from the CCC to an 
ECU is a READ message, illustrated in Figure 13a. 
READ message enables the CCC to obtain one or more 
bytes of data from an ECU comii«ncing at a specified 
address of the ECU'S memory. The READ message may 
be uBed for a variety of purposes. For example, th 
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READ message may be used to determine which sub- 
scribers are authorized to view which channels, which 
subscribers should be charged a fee for viewing pay- 
per-view programs, and so forth. Also, the READ 
message may be used to examine various portions of 
an ecu's data or program memory to diagnose faulty 

or failing ECUs, 

As shown in Figure 13a, a READ message 

includes the usual ADDRESS (ADL and ADH) and BYTE 
COUNT (N) bytes. After these bytes is a COMMAND 
byte which may be any value equal to hex F8 , F9 , FA 
or FB (11111000, 11111001, 11111010 or 11111011). 
Each COMMAND byte F8 through FB specifies that the 
message is a READ message • However, each COMMAND 
byte also specifies by the values of the two least 
significant bits on which one of the four available 
reverse channels the ECU should return data to the 
CCC- Thus, COMMAND bytes F8, F9, FA and FB specify 
that the ECU should return data to the CCC on re- 
verse channel 00, 01, 02 and 03, respectively. Fol- 
lowing the COMMAND byte is (1) a DATA COUNT byte 
(NN) specifying how many data bytes to ret\im to the 
CCC, and (2) two memory address bytes (MADL and MADE) 
specifying in low and high order parts the ECU memo- 
ry address at which the data READ operation should 
commence • 

In response to a READ message, the ECU 
returns to the CCC on the specified reverse channel 
a message as shown in Figure 13b which includes the 
data requested by the READ message. The returned 
message includes the usual ADDRESS and BYTE COUNT 
bytes, followed by a COMMAND byte set to the value 
of the read command to which the return message is 
responsive. Next follow a DATA COUNT byte (NN) 
specifying the number of bytes of returned data, and 
the NN bytes of data requested by the READ message. 
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Still another message sent from the CCC to 
an ECU is an ECHO BACK message, illustrated in 
Figure 14. An ECHO BACK message causes an addressed 
ECU to return to the CCC on a specified reverse chan- 
nel a message which is identical to that received by 
the ECU* The ECHO BACK message may be used to test 
the cable network for signal degradation and trans- 
mission errors, and may also be used to locate non- 
operating ECUS. 

As shown in Figure 14, an ECHO BACK mes- 
sage includes the usual ADDRESS (ADL and ADH) and 
BYTE COUNT (N) bytes. Next is a COMMAND byte 
which may be any value equal to hex FO, Fl, F2 or F3 

(11110000, 11110001, 111100010 or 11110011). As 

previously described with respect to the READ mes- 
sage, the last two bits of the COMMAND byte specify 
on which one of the four reverse channels the ECU 
should echo back the CCC*s message. After the COM- 
MAND byte is a DATA COUNT byte (NN) followed by NN 

bytes of data. 

In response to the receipt of an ECHO BACK 
message, the addressed ECU retuxms a message to the 
CCC as shown in Figure 14b on the specified reverse 
channel. Irrespective of the manner in which the 
message was addressed to the ECU (i.e., using a global, 
mask or specific address), the ECU*s message includes 
the responding ECU'S unique address in the ADH and 
ADL bytes, followed by a BYTE COUNT byte (N). There- 
after, the retximed message is (assuming no trans- 
mission errors) identical to that originally sent 
from the CCC. 

Yet another message sent from the CCC to an 
ECU is a FORCE TUNE message, illustrated in Figure 15. 
This message is used to cause an addressed ECU to 
force txine ciny drop associated with that ECU to any 
channel. Force tuning may be used, for example, to 
cause ail subscriber television sets connected to 
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instruc 



coininunicat.ed to s 

this 



the event of a civil emergency. Also, thxs mes.a.« 
^ay be used to automatically tune a subscrxber s 
television set at the appropriate date and time to a 
channel carrying a pay-per-view prograia (such as a 
boxing match) which the subscriber requested to vxew. 

AS shown in Figure 15 , a typical FORCE 
TONE message includes the usual ADDRESS (ADL and 
ADH) and BYTE COUNT (N) bytes. Next follow a COM- 
MAND (CMD) byte equal to hex F4 (11110100) to identify 

^ -Tjj^ anfl a DATA COUNT 



. -1 9 Thereafter, a SUBSCRIBER UNIT 

byte (NN) equal to 2. Thereati^er, 

(SO) byte specifies the particular subscriber unit 
to be force tuned. In one embodiment, the SU byte 
specifies any one converter using the byte's three 
least significant bits. This requires a FORCE TmiE 
message to be transmitted for each converter to be 
Tree tuned. Alternatively, each bit of the SU byte 
„ay be associated with a different one of six con- 
verters such that a single message to an ECU can 
force tune more than one converter associated with 
the ECU. Finally, a logical channel (LC) byte speci- 
fies the logical channel number to which the speci- 
fied converter should be force tuned. If the SU 
byte is associated with more than one converter, 
^e would be a plurality of LC bytes, one for each 
converter being force tuned. 

Another series of messages sent from the 
CCC to an ECO are SEND FUNCTION messages . These 
messages are used to cause an ECU to return to the 
CCC so-called send function data accumulated by the 
ECU from the ECO's associated subscribers, 
function data is data keyed into SPUs by 
in response to requests for such data from the CCC 
at Ilad end 12. For example, send function data may 
represent voting or shop-at-home data keyed m by 
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subscribers in connection with interactive viewer 
preference or shop-at-home services offered by the 
cable operator. In one embodiment, each ECU main- 
tains in its memory a plurality of so-called send 
function bytes arranged in pairs. Each pair of send 
function bytes is associated with a different one of 
up to six subscribers. The first byte specifies the 
subscriber with which the byte pair is associated. 
The second byte contains the send function data. In 
addition to the byte pairs, the ECU maintains in its 
memory a send function count byte specifying the 
number of send fvmction bytes in the ECU*s memory. 
If the ECU'S memory contains no send function data 
(e.g., no associated subscriber has entered send 
function data), the value of the send function cotmt 
byte is zero. 

In one embodiment of the invention thete 
are six SEND FUNCTION messages. These messages are 
illustrated in Figures 16a through 16c. The first 
message is the SEND FUNCTION ENABLE message, shown 
in Figure 16a. In addition to the usual ADDRESS and 
BYTE COUNT bytes, this message has a command byte 
equal to hex 80, a DATA COUNT byte (NN), and a sin- 
gle DATA byte (SU). Each bit 0-5 of the (SU) byte 
is associated with a different one of six SUs. The 
SEND FUNCTION ENABLE message is used by the CCC to 
enable or disable the send function in an ECU with 
respect to particular SUs associated with that ECU. 
The send function with respect to a particular SU is 
enabled or disabled depending respectively on wheth- 
er the setting of the bit of the SU byte associat- 
ed with that SU is set to "1" or to "0". 

The second message is the SEND FUNCTION 
CLEAR message, shown in Figure 16b. This message 
includes a COMMAND byte equal to hex 81, and a DATA 
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COUNT byte (NN) equal to 0. In response to the re- 
ceipt of this message, the addressed ECU clears 
the send function data in its memory. 

The third message is the SEND FUNCTION DATA 
message, shown in Figure 16c. This message includes 
a COMMAND byte which may have any value equal to 

hex 84. 85, 86 or 87 (10000100, 10000101, 10000110 

or 10000111 ) . upon receipt of this message , an ad- 
dressed ECU will return to the CCC the send function 
data in its memory only if the ECU has any send func- 
tion data to send to the CCC (as determined by the 
value of the ECU'S send function count byte). As 
previously described with respect to the READ message, 
the data will be returned by the ECU on the reverse 
channel (00, 01, 02 or 03) specified by the values 
of the two least significant bits of the SEND FUNC- 
TION DATA message's COMMAND byte. In response to 
a SEND FUNCTION DATA message, the ECU sends a mes- 
sage to the CCC which includes one or more pairs of 
data bytes, each pair associated with a different 
SU. The first byte of the pair specifies an SU 
(from 0-5), and the second byte is the send data for 
that SU. 

Yet another message available to be sent 
from the CCC to an ECU is a PAY-PER-VIEW message . 
This message is used to (a) force tune an SU to a 
pay-per-view event requested by the subscriber, and 
(b) turn on the subscriber's television apparatus 
via the subscriber's SPU power relay. 

The PAY-PER-VIEW message used in one em- 
bodiment of the invention is shown in Figure 17 as 
including a COMMAND byte equal to hex 88. Next fol- 
lows a DATA COUNT byte (NN). A PROGRAM NUMBER (PN) 

byte specifies the so-called program number, de- 
scribed in more detail below, to which the message 

Finally, two MS bytes specify the MS num- 
earlier described, required to tune the con- 
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verter/tuner circuitry contained in the SUs to the 
particular physical channel carrying the pay-per- 
view event 6i>ecified by the PROGRAM NUMBER byte* 

The PAY-PER-VIEW message in one embodiment 
of the invention operates as follows. Each ECU 
includes an Event View byte in its memory. Each of 
bits 0-5 of this byte is associated with a 
different one of up to six SUs. When a subscriber 
times to a pay-per-view event, a bit of the Event 
View byte associated with the SU tuned to the 
pay-per-view event is set to "1". That bit is 
reset to "0" when the SU is tuned to a channel not 
associated with a pay-per-view event, or when the 
subscriber via the SPU turns off his or her 
television receiver. The Event View byte is used, 

as later described, to control the incrementing of 
a timer. 

In addition to the foregoing, each ECU has 
a Program Event Map in its memory comprised of 128 
pairs of bytes. Each byte pair of this map is as- 
sociated with a different one of 128 program num- 
bers. Each program number is associated with a dif- 
ferent pay-per-view program event. Thus, the first 
byte pair of the Program Event Map is associated 
with program number or event 0, the second pair with 
program number or event 1, and so on. The byte pairs 
contain the MS numbers conveyed by the PAY-PER-VIEW 
message. 

In addition to the Program Event Map, each 
ECU includes in its memory a Program Authorization 
Map. This map includes 768 bytes arranged in six 
groups of 128 bytes per group. Each group of 
128 bytes is associated with a different SU, and 
each byte of each group is associated with a dif- 
ferent one of 128 pay-per-view events. If a sub- 
scriber associated with a particular SU is author- 
ized to view pay-per-view programs, and requests via 
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the subscriber -s SPU to view a particular pay-per- 
view program, the three least significant bits of 
the byte associated with that program and SU are set 
to the address of the SPU from which the pay-per- 
view request was received. The five most signifi- 
cant bits of the byte , each initially zero , are used 
as a preview timer as later described. 

TO order a desired pay-per-view event, a 
subscriber enters the program number associated with 
the pay-per-view event into the keyboard of the sub- 
scriber's SPU. If the subscriber is authorized to 
view pay-per-view events , the address of the SPU 
from which the request was received is placed xn the 
appropriate byte of the Program Authorization Map as 
described above. When the event begins, the CCC 
transmits a PAY-PER-VIEW message specifying the pro- 
gram number and the MS tuning data required by the 
converter/tuners of the SUs to tune to the program. 
I f a subscriber has requested to view the pay-per- 
view program specified in the PAY-PER-VIEW message, 
the ECU force tunes the SU associated with that sub- 
scriber to the channel carrying the pay-per-vxew 

T« the ECU sends a command to the 




SPU to cause the SPU to (1) flash the SPU»s event- 



a pay-for-view event during the preview period, and 
(2) turn on the SPU's television relay to supply 
power to the subscriber's television set. Thus, at 
the appropriate date and time, the ECU will turn on 
and force tune the subscriber's television set to 
the requested pay-per-view event. Also, the ECU 



timer 



During the preview period, a subscriber may view the 
pay-per-view event free of charge. If the subscriber 
^.H-T, a nredetermined number of minutes of 



timer 



time 
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to cause the event-order LED to glow continuously to 
signify that the subscriber will be charged a fee 

for viewing the event. 

The preview timer operates as follows. 
Upon the timing out of a pay-per-view event timer, 
the ECU checks the state of the bit flags in the 
Event View byte. If the bit associated with an SU 
is set to "1", then a bit of the preview timer as- 
sociated with the SU and program to which the SU is 
tuned (described above) is set to "1". Each of the 
five bits of the preview timers in the Program 
Authorization Map represents a fraction (i.e., one- 
fifth) of the preview period. Each time that the 
pay-per-view event timer times out, and if the as- 
sociated bit of the Event View byte is set to "1", 
another one of the five bits of the appropriate pre- 
view timer is set by the ECU. When all five bits of 
the preview timer have been set, the preview period 
is over and the svibscriber will be charged for the 
pay-per-view event. The CCC periodically collects 
the preview timer information contained in the 
Program Authorization Map using READ messages to 
determine which sxibscribers shoixld be charged for 
viewing which pay-per-view events. 

Although several messages have been de- 
scribed in detail with respect to an embodiment of 
the invention, it will be apparent to those skilled 
in the art that the message format utilized in the 
present invention can accommodate numerous other 
messages sent between th^ CCC and the ECUs. It will 
also be apparent to those skilled in the art that 
the basic format of the CCC/ECU messages may be 
changed . 
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E. Data Processor Operation 

The operation of the Data Processor will 
now be described for an embodiment of the invention 
using the message formats and messages illustrated 
in Figures 10-17. A source and object code computer 
program listing which will be readily understood by 
those skilled in the art for controlling the opera- 
tion of the Data Processor is annexed at Appendix C. 

Figure 18a illustrates the overall pro- 
grammed operation of the Data Processor. As shown 
in Figure 18a, data received from the CCC is placed 
by USART 400 of digital unit 55 (Figure 5) in FIFO 
receive buffer 1001- This buffer is organized as a 
256 X 4 byte buffer such that it can hold up to four 
256-byte CCC messages at any one time. A buffer 
counter associated with the Data Processor points to 
the next empty buffer in the FIFO. Two other buffers 
shown in Figure 18a are FIFO output buffer 1002 and 
FIFO input buffer 1003* Data received by the Data 
Processor from the Drop Processor is placed in output 
buffer 1002. Similarly, data passed to the Drop 

* 

Processor from the Data Processor is placed in FIFO 
input buffer 1003. Each of these buffers contains 
256 bytes and may buffer up to 25 10-byte messages. 
A buffer counter associated with each buffer points 
to the next empty buffer. The Data Processor receives 
data from FIFO buffers 1001 and 1002, operates on 
the data (Figure 18a, item 1004), and sends data to 
FIFO buffer 1003 or to the CCC. 

Figure 18b illustrates a flow chart of a 
routine by which the Data Processor determines whether 
or not a message has been received from the CCC and, 
if so, whether or not the message is for that ECU. 
The routine of Figure 18b is called whenever the 
Data Processor is interrupted by USART 400 (Figxire 5) 
to signify that a message has been received from the 
CCC . 
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The routine of Figure 18b commences at: 
step 1021, where the routine inhibits further input 
from USART 400 and determines from the CRC bytes of 
the received message whether or not a transmission 
error occurred. If an error occurred, the routine 
branches to step 1028 where input from USART 400 is 
again enabled. After step 1028, the interrupt ser- 
vice routine advances to step 1029 and returns to 

the calling program. 

Alternatively at step 1021, if no transmis- 
sion error occurred, the routine advances to step 
1022 where the Data Processor checks the address 
bytes of the received message. If the address bytes 
match the ECU'S address, the routine advances to 
step 1027 where the buffer coimter associated with 
FIFO buffer 1001 (Figure 18a) is incremented by one. 
The routine then advances to step 1028 where USART 400 
is enabled as earlier described. Because the buffer 
counter value was incremented at step 1027, a s\ab- 
sequent CCC message received by USART 400 will be 
written into the next buffer and will not overwrite 
the contents of the buffer containing the previously 

received CCC message. 

Returning to step 1022, if the address 
bytes of the received message do not match the ECU*s 
address, the routine branches to step 1024, where 
the address bytes are checked for the presence of 
the global or broadcast address (hex FFFF). If this 
address is present, the message is for the ECU and 
the routine advances to step 1027 as previously de- 
scribed. Otherwise, the routine advances to step 
1025 where the Data Processor checks for the mask 
address (hex 0000) in the CCC»s message. If this 
address is not present, the message is not for the 
ECU and the routine branches to step 1028, Other- 
wise, the routine advances to step 1026 where the 
mask operation is performed as earlier described. 
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The routine then branches to step 1027 or to step 
1028 depending respectively on whether or not the 
result of the mask operation performed at step 1026 
indicates that the message is for the ECa. 

The operating program of the Data Proces- 
sor will now be described with reference to Fig- 
ures 18C through 18h. This program is --P^"^** 
two major parts: (1) a main routine, and (2) a col- 
lection of application programs to inclement varxous 
functions within the ECU. The main routine is a 
task-driven program which branches to one or another 
application program depending upon the task to be 
performed. The application program P-'^^^""^^^ 
task (e.g.. inputting keypress data from an SPU such 
_ _„».>„..K..-*.r,tered channel requests, pay-per-view 




returns 



,4-4 Because of the need to service 
the mam routine. Because oi 

, plurality ot s«,s on ^Pl-"»! "L^trr^ 



return 



to the main routine before the application program 
has completed its particular task. For --^^l' ^ 
a subscriber enters a two-digit channel request into 
an SPU keyboard, the application program associated 
with that function may input the first digit and 
return to the main routine prior to the subscriber 
entering the second digit. In this event, the appli- 
: _ !,.^.n. r^rior to returning to the main routine 



jump 



address il. a Ju.* ^able. As more fully des- 

cribed belc, the U« out and ju»p address values 



tion program at the appropriate time to c™>tin». at 
the point the application program left off. 
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step 1005 upon ECU power up- At step 1005, the Data 
Processor initializes I/O and memory maps, an inter- 
rupt timer, direct memory access, and various regis- 
ters and counters. The program then advances to 
step 1006, where the Data Processor initializes USART 
400. At step 1007, the Data Processor 420 checks 
whether or not its back up memory requires initialize 
ing. If so, the program advances to step 1008 to 
initialize the back up memory. Otherwise, or after 
completing the back up memory initilization in step 
1008, the program advances to step 1009 where other 
memory locations are initialized. Generally, steps 
1008 and 1009 initialize such items as the Channel 
Authorization Map, Chaiuielization Map, parental con- 
trol codes. Program Event Map, Program Authorization 
Map, and so forth. In steps 1010, 1011 and 1012, 
the Data Processor initializes the drop and device 

polling maps and pointers* 

After initialization, the Drop Processor 
enters a main loop. The main loop is illustrated in 
the flow chart of Figure 18d. As shown in Figure 18d, 
the Data Processor in the main loop sequentially 
determines whether or not any of four events have 
occurred, viz., whether or not (1) the Data Processor 
has received a message from the CCC (step 1013), 
(2) a 100/64 millisecond pay-per-view eevent timer 
has timed out (step 1014), (3) the Drop Processor 
output buffer contains data for the Data Processor 
(step 1015), and (4) a pay-for-view event timer has 
timed out (step 1016). If any of the foregoing 
events have occurred, the Data Processor at the ap- 
propriate step 1013, 1014, 1015 or 1016 branches to 
an associated operation routine shown in Figure 18d 
as Operate 1, Operate 2, Operate 3 and Operate 4, 
respectively. Otherwise, the program advances to 
the next numbered step in Figxure 18d. After step 
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1016, or after an operation routine, the program 

flow loops to step 1013. 

The operation routines of Figure 18d will 
now be described with reference to Figures 18e-18h. 

n pftrate 1 Routine 

If the main routine detects at step 1013 
(Figure IBd) that a mesBage addressed to the ECU has 
been received from the CCC, the program branches to 
the Operate 1 routine, shown in Figure 18e, to respond 

to the CCC message. 

The Operate 1 routine commences at step 1030, 

where the Data Processor loads a CCC message from buf- 
fer 1001 (Figure 18a) into working memory. The pro- 
gram then advances to step 1031, where the COMMAND 
byte of the CCC message is checked to determine what 
action the Data Processor should take. 

At step 1031, if the COMMAND byte of the 
CCC message is hex F0-F3 (ECHO BACK) , the program 
advances to step 1032 to transmit (echo) the received 
message back to the CCC. After transmitting the 
message, the program advances to step 1041 and re- 
turns to the main loop as earlier described. 

If the COMMAND byte at step 1031 is hex FC 
(WRITE), the program advances to step 1033 to store 
the data contained in the VJRITE message conmencing 
at the location of the ECU' s memory. From step 1033, 
the program advances to step 1034 and returns to the 
main loop as earlier described. 

If the COMMAND byte at step 1031 is hex 
F8-FB (READ), the program advances to step 1035 to 
transmit to the CCC data from the ECU'S memory speci- 
fied in the WRITE message. From step 1035, the pro- 
gram advances to step 1043 and returns to the main 

loop as earlier described. 

If the COMMAND byte at step 1031 is hex F4 
(FORCE TONE), the program advances to step 1037 where 
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the converter of the specified SU is tuned to the spe- 
cified channel, the SPU seven- segment display is set 
to display the logical channel to which the SU is 
being force tuned, and the power relay of the SPU 
associated with the SU is activated to turn on the 

subscriber's television. The program then advances 

to step 1038 and returns to the main loop as earlier 

described. 

If the COMMAND byte at step 1031 is hex 80 
(SEND FUNCTION ENABLE) or hex 81 (SEND FUNCTION 

CLEAR), the program advances respectively to step 1039 

to enable/disable the send function in the SPU's or 
to step 1042 to clear the send function data buffer 

in the ECU, From steps 1039 or 1042, the program 
advances respectively to step 1040 or step 1043 and 
returns to to the main loop as earlier described. 

If the COMMAND byte at step 1031 is hex 
84-87 (SEND FUNCTION DATA), the program advances to 
step 1044 where the Data Processor checks the value 

* 

of the send function data count byte to determine 
whether or not the ECU has any send fxinction data to 
return to the CCC. If the ECU has no send function 
data, the program branches from step 1044 to step 1047 
and returns to the main loop as earlier described. 
Otherwise, the program advances to step 1045 where 
the ECU*s send function data is transmitted to the 
CCC. The program then advances to step 1046 and 
returns to the main loop as earlier described. 

Finally, if the COMMAND byte at step 1031 
is hex 88 (PAY-PER-VIEW), the program branches to 
step 1048 where the MS tuning data contained in the 
PAY-PER-VIEW message is stored in the ECU's Program 
Event Map. The program then advances to step 1049 
where the Data Processor checks the Program Authoriza- 
tion Map to determine for a first subscriber whether 
or not the subscriber has ordered to view the pay- 
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If a subscriber has requested to 
per-vxew P-^^' ' program advances to 

view the P^y-P^'^^^^;;^,,,;i,ted with that subscriber 

step 1050 program, the as- 

is force tuned to the pay P 

sociated five--te Prevxew^^^^^^^ ^ 



event-order LED on activated to 

Hashing, and the -^^i ^ ^^^^^ 

on ^I^X^IX lOsTZ. causes the progra. 
then advances to step lo ^ ^.^ 



then advances im ^^-^f . 

to loop back to step 1049 for each of ^ 

V. L After looping for all subscribers , the 
Gcribers . After xwy ^ , 



Gcribers. i^^^^- ---'r- . 

from step 1051 advances to step xua 
program ^^^ier described, 

returns to the mam xo«p 



^r-ai-#> 2 Routine 



If the main routine detects at step 1014 
(Figure 18d) that the 100/64-second timer has txmed 
It^e program branches to the Operate 2 -ont^^^. 

nZe XBf . operate ^ -^-JZ^^ 

to transfer control of the -^:^JZT^^ ZZ 



Plurality of application programs . As earixer 
a Pl^^^^^y f^^i,, programs iH«.lement a variety 
rf^t ;rB::h as responding to SP. key presses 

- i^-enting — ^^^^ 

on SasSlg) and deactivating the SPU order 
or non-flashing } a» ^„^«_e«„™Mit display. 



I£D, clearing xjits 

.« ^,i.a (e.g., program or channel 

forth 



to the SPU aiBpi..i:r. ^ „„^rates as follows. 

The operate 2 program operates as 

. -{n memory a time ^aoxti 

The Data Processor '"--^^^^^ ^""^^^ ^ach of 

= niuraliity of two-byte entries tor e 
having a pluralin^y different drops 

«« to 8 devices on each of up to o oi ^ 
up to 8 ae embodiment, the 

associated with the ECO. in 



-time table 
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described embodiment: there may be no more than 6 
drops with no more than 8 devices (up to 4 SFUs and 
up to 4 other devices) on each drop associated with 
each ECU. The entries in the time table are sequen* 
tially arranged by drop and device, such that entries 
0-7 are associated with devices having addresses 0-7 
on drop 0, entries 8-15 are associated with devices 
having addresses 0-7 on drop 1, and^ so on. As pre- 
viously described, the entries in the time table are 
set by the various application programs as a time 
out value prior to a return to the main routine from 
the application program. 

Upon entry into the Operate 2 routine, a 
time table pointer (I) is set to a value from 0-63 
(step 1060) as a function of the value of a time table 
counter (J). The routine then advances to step 1061, 
where the I pointer is used to read the I entry 
(associated with a particular device on a particular 
drop as described above) from the time table. If 
the value of that entry is hex FFFF (signifying that 
the timer is off), the routine branches to step 1066 
where the time table counter J is incremented by one 
in preparation for the next pass through the Operate 2 
routine. If the entry is other than hex FFTF, the 
routine advances to step 1062 where the time table 
entry is decremented by one. If the time table val- 
ue after decrementing is not equal to zero (step 1063), 

the routine branches to step 1066 where the J counter 
is incremented as previously described. 

On the other hand, if the timer entry is 
equal to zero, the timer has timed out and the routine 
advances to step 1064 where a zero is placed in a 
memory location (Key Code), and the value of 
the I pointer is used to interrogate a jump table. 
The jump table is a table maintained in the ECU's 
manory which is similar in organization to the time 
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table. However, the jump table entries specify the 
„.emory location in an application program to whxch 

-iumo These values may point to 
the program should 3ump. in 



start 



within an application program if the appUcatxon 
program had previously returned to the maxn routine 
prior to completing the application program's task. 



3\mp 



the operate 2 routine then advances to step 1065. 
where the routine jumps to the point in an appli- 
cation program ("APL") specified by the table^ 
When the application program returns to ^erate 2 
routine . the Operate 2 routine advances to _ step 1066 




where the J counter is incremented as earlier 
The routine then advances to step 1067 to return to 



the main loop. 

lOT-atig 3 Routine 
If the main routine determines at step 1015 
(Figure 18d) that the Drop Processor has ^^^^ 
the Data Processor, the program branches to the Oper- 
ate 3 routine, shown in Figure 18g. The Operate 3 
routine functions to appropriately respond to data 
received from the Drop Processor. Such data may 
include 84 commands (Unsolicited Data Responses), 
and 04 Responses received from associated SPUs 

AS shown in Figure 18g, the Operate 3 rou- 
at step 1070 first determines what type of mes- 
is being sent from the Drop processor. If the 
is an 01. 03, 05. 07 or 08 command response 
(earlier described), no action is required and the 
ate 3 routine advances to step 1083 to return to 

«i-^r,^ as earlier described. Although m 
the mam routine as earlier « • ^. vo« 

« y.^^ Fiaure 18g no action is taken m 
the flow chart of Figure xoy 

poo„ to an 01, 03, 05, 07 or OS response, it will 
be apparent to those sKiU«. in the art that various 
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modifications may readily be made to the program 
flow to cause the Data Processor to respond to any 
or all of these command responses. For example, the 
program may be modified to cause the Data Processor 
upon detecting in an 01 response that power is not 
being received from a particular drop to notify the 
system operator of this fact. 

If an 84 Command is detected at step 1070, 
the Operate 3 program branches to step 1072 to deter- 
mine if an error has occurred. If "yes", the program 
branches to step 1073 where a device error counter 
is incremented in an error operation subroutine. If 
the counter reaches a predetermined value (e.g., 2), 
the error siibroutine causes a re-initialization of 
pointers and jump table entries associated with the 
SPU or device sending the 84 Command. The program 
then advances to step 1083 to retxim to the main 
loop as earlier described. On the other hand, if 
no error is detected at step 1072, the program ad- 
vances to (1) step 1074, where the jump table pointer 
is set, (2) step 1075, where the received data is 
placed in a memory location (Key Code), and (3) step 
1076, where the program jumps via the jtimp table to 
the appropriate application program (APL). When the 
application program returns to the Operate 3 routine, 
the Operate 3 routine advances to step 1083 and re- 

tuinis to the main loop. 

Finally, if an 04 Response is detected at 
step 1070, the Operate 3 routine advances to step 1071 
to check for a transmission error. If an error has 
occurred, the routine branches to step 1073. Other- 
wise, the routine advances to step 1077 where the 
Data Processor determines if the 04 Response is a 
status response. If the 04 Response is not a status 
response, the program branches from step 1077 to 
step 1083 to return to the main loop as earlier 
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described. Otherwise, the program advances to step 
1078. At step 1078, if the status response indicates 
that a key has been recently depressed on the device 
keyboard, the routine branches to steps 1080, 1081 
and 1082 to respond to the key press as described 
above with respect to steps 1074-1076. If the status 
response indicates that no key has been recently 
depressed, the program advances from step 1078 to 
step 1079 where the status byte is checked to deter- 
mine the state of bit 7. As earlier described, 
bit 7 indicates as a function of the setting of SPU 
switch 780 (Figure 7) whether the responding device 
is a master or slave SPU and, thus, to which con- 
verter (primary or secondary) the SPU is assigned. 
After step 1079, the program advances to step 1083 
to return to the main loop as earlier described. 

Operate 4 Routine 

Lastly, if the main routine at step 1016 
(Figure 18d) determines that the pay-per-view timer 
has timed out, the program branches to the Operate 4 
routine shown in Figure 18h, This routine starts by 
entering a loop at step 1091 to determine for each 
subscriber whether or not the subscriber is viewing 
a pay-per-view program. If the subscriber is not 
viewing a pay-per-view program at step 1091, the 
routine branches to step 1096 where the routine loops 
back to step 1091 to make the foregoing determination 
for the next subscriber. If at step 1091 a pay-per- 
view event is being viewed by a subscriber, the 
routine advances to step 1092 to check the associated 
5 -bit preview timer in the appropriate byte of the 
Program Authorization Map. If the value of the byte 
is greater than or equal to F8, indicating that the 
byte's five most significant bits (i-e., the timer 
bits) are all set to "1" and the preview period has 
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expired, the program branches to step 1096. Howev- 
er, if the value of the byte is less than hex F8, 
indicating that at least one of bits 3-7 of the byte 
is equal to zero and the preview period has not ex- 
pired, then the program advances to step 1093 where 
the 5-minute timer is incremented by setting a timer 
bit to "l"i The routine then advances to step 1094, 
where the value of the byte is again checked. If 
the five timer bits are now all set to "1", then the 
preview period has expired and the program branches 
to step 1095 to cause the order-event LED on the 
subscriber's SPU to glow steadily to indicate that 
the subscriber will be charged for the pay-per-view 
event. Otherwise, the program branches to step 1096. 
Step 1096 causes the routine to loop to setp 1091 to 
check for each subscriber whether or not a pay-for- 
view event is being viewed. At step 1096, after the 
routine has determined for each subscriber whether 
or not the subscriber is reviewing a pay-per-view 
event, the routine advances to step 1097 and returns 
to the main loop as earlier described. 

F. Polling and Handshaking 

In the above-described system, an ECU trans- 
mits a message to the CCC only if the ECU receives a 
CCC message which requires a return message (e.g., 

READ, ECHO BACK or SEND FUNCTION DATA messages). 

Otherwise, ECUs do not transmit messages to the CCC. 

Thus, in the above-described system, it is 
possible for an ECU to have important information to 
send to the CCC (e.g., information received from a 
subscriber requesting additional services, or infor- 
mation from a medical monitoring device attached to 
the drop cable of an ECU), but be unable to notify 
the CCC of this fact. Also, because ECUs in the 
above-described system do not ordinarily respond to 
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the CCC upon receipt of a CCC message, the CCC might 
not become alerted to an inoperative ECU or transmis- 
sion link vmtil a message requiring a response (e.g., 
READ) was addressed to the ECO and the responsive 
message was not received by the CCC. 

To enable ECUs to send important information 

to the CCC in a timely fashion, and to provide for a 
check that ECUs are operative, a polling and handshak- 
ing communication protocol may be used. In view of 
the potential for a large number of ECUs (up to 65,536 
on each of up to 4 banks) on the cable network of 
the present invention, an iniportant consideration in 
designing such a protocol is to minimize the time 
required to poll and handshake with individual ECUs. 

The present invention therefore provides 
for a handshaking scheme which informs the CCC of 
inoperative ECUs but which does not require the trans- 
mission of relatively lengthy formatted messages, 
in addition, the present invention provides for a 
polling scheme which allows an ECU to notify the CCC 
that the ECO has information for the CCC, but does 
not require the transmission of lengthy information 
messages to the CCC in response to the receipt by an 
ECU of a poll message. The polling scheme enables 
the CCC to gather information from the ECUs via two 
independently operating mechanisms. A first or 
"general" polling scheme allows the ccc to poll each 
ECU to determine if the ECU has information to send 
to the CCC. The general polling scheme allows for 
the detection in less than 20 seconds of all opera- 
tive ECUS which require service. A second or 
"priority" polling scheme allows for the detection 
in less than 20 milliseconds of any one ECU having 
so-called priority information for the CCC. For 
both polling schemes, the response "level" is estab- 
lished by the CCC in advahce'of the poll to identify 
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and obtain responses from only those ECUs having 
information falling within a predetermined level or 
threshold of importance. The level of information 
may be a function, e.g., of the value or timeliness 
of the information. 

1. Message Format 

The polling and handshaking protocols are 
described below with respect to an alternative basic 
message fomat from that earlier described and shown 
in Figures 10-11. This alternative basic message format 
is illustrated in Figures 19-20. 

Figure 19 shows an alternative basic message 
format for data communication in the forward direction 
(i.e., from the CCC to an ECU). Each message is of 
a predetermined format, comprising: a FLAG byte, a 
SEND CONTROL ("SEND CNTL") byte, a plurality of DATA 
bytes, two CYCLIC REDUNDANCY CHECK ("CRC") bytes, 

and another FLAG byte. Each byte is comprised of 
8 bits. The FLAG and CRC bytes are identical to and 
serve the same function as the FLAG and CRC bytes pre- 
viously described. 

The SEND CNTL byte in the message of Fig- 
ure 19 is used to define any of 256 unique commands. 
As described in greater detail below, SEND CNTL com- 
mands may cause an ECU to return information to the 

CCC, or may cause the ECU to perform a specified 
operation. 

The DATA bytes may comprise from 0 to 255 
bytes per message. The SEND CNTL byte specifies how 
the DATA bytes are to be interpreted by the ECU. 
If a message is transmitted to a particular ECU, the 
first two DATA bytes typically specify the ECU address 
from 0-65536. The first address byte ("ADL") speci- 
fies the low-order part of the address, and the second 
byte ("ADH") specifies the high-order part. Also, 
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* 

typically, the third DATA byte of a message addressed 
to a particular ECU is a CONTROL ("CTL") byte. The 
CTL byte may specify the ecu drop, if any, for which 
the message is designated, the particular reverse 
channel that the ECU should use to respond to the 

CCC, etc- 

An alternative basic message format m the 
reverse direction (i.e., from the ECUs to the CCC) 
is shown in Figure 20, and is similar to the format 
for forward communication. Thus, FLAG bytes are 
used to identify the beginning and end of a message. 
Following the beginning FLAG byte is a RECEIVE CONTROL 
( "REC CNTL" ) byte . The REC CNTL byte , which need 
not be identical to the SEND CNTL byte , specifies 
how subsequent DATA bytes, if any, contained in the 
message are to be interpreted by the CCC. Two CRC 
. . ^ ^^Ko/i follow the last DATA byte. 



In addition to the foregoing basic messages. 




special ECU poll response bytes are utilized 

poll response bytes are comprised of one or two byte- 
times of carrier from an ECU. As described below, 
these poll response bytes are used as a handshake 
in response to polling and informational messages 
sent from the CCC. 

2. General Level Polling Protocol 
The first polling method is the so-called 
General Level Request ( "GLR" ) poll . This mechanism 
is used to sequentially address a poll message to 
each ECU in the system to determine whether or not 
the ECU requires service (i.e., whether or not the 
ECU has information for the CCC). Prior to the poll, 
the CCC establishes the "level" at which the ECUs 
will respond to the poll . Once the CCC has estab- 
lished the poll level, an ECU responds to a GLR 
poll only if the ECU (a) requires service, and 
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(b) has information to transmit to the head end 12 
which is at a level equal to or less (i.e,, more 
important) than the level previously established by 
the CCC. The addressed ECU upon receipt of a GLR 
poll responds by sending to the CCC one or two 
General Poll Response ("GPR") bytes. Each GPR byte 
consists of one byte-time of carrier from the ECU, 
or "11111111. If the CCC fails to detect a GPR 
byte from the polled ECU within a predetermined time 
interval (e.g., 350 microseconds), the CCC presumes 
the ECU to be inoperative. After a predetermined 
number of (e.g., five) unsuccessful attempts to 
contact the ECU, the CCC prints an appropriate error 
message to the head end operator. 

If the addressed ECU transmits to the CCC 
a single GPR byte in response to a GLR poll, the CCC 
interprets this to mean that the ECU is operative 
and does not require servicing. The CCC then polls 
the ECU having the next sequential address. However, 
if the ECU returns two GPR bytes, the CCC interprets 
the response as a service request from an operative 
ECU, Using the GLR poll, the CCC periodically cycles 
through all active ECUs and constructs a Service 
Request table in memory. The CCC subsequently uses 
this table to selectively retrieve, using a Priority 
Information Request message later described, infor- 
mation from only those ECUs requiring service. At 
a forward data transmission rate of 200 Kbps, a com- 
plete general poll request cycle of 65,536 ECUs typi- 
cally takes less than 20 seconds. 

The GLR poll is implemented by the CCC as 
follows. First, the CCC transmits a General Level 
Request Threshold ("GLRT") message. A typical GLRT 
message is shown in Figure 21a in accordance with 
the basic message format of Figiire 19. The GLRT 
message has a SEND CNTL byte equal to 08 and is used 
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by the CCC to establish the response threshold level 
for the GLR poll, as earlier described. The response 
threshold is established by a level ( "LVL" ) byte 
contained within the GLRT message. The first two 
bits of the CTL byte of the GLRT message specify how 
the ECO should interpret the LVL byte. If the first 
two bits of the CTL byte are "01", this is interpreted 
by the ECU to mean that the ECU should respond posi- 
tively (i.e., with two GPR bytes ) to subsequent poll 
messages only if the level of the ECU'S information 
is equal to the level set forth in the LVL byte. If 
the first two CTL byte bits are "10", this means the 
the ECU should respond positively to poll messages 
if the level of information to be sent to the CCC is 
equal to or less than the LVL value. 

After sending the GLRT message to establish 
the poll level, the CCC transmits one or more General 
Level Request Poll ("GLRP") messages. A typical 
GLRP message is illustrated in Figure 21b in accord- 
ance with the basic message format of Figure 19. As 
shown in Figure 21b, the SEND CNTL byte of a GLRP 
message may be any value equal to 0, 1, 2, or 3. 
The SEND CNTL byte of the message specifies to the 
addressed ECU that the message is a GLRP message, 
and further specifies on which reverse channel (0, 
1, 2, or 3) the ECU should send GPR response bytes. 
If an ECU responds to the GLRP message with two GPR 
bytes on the specified reverse channel, this is inter- 
preted by the CCC as a service request from an opera- 
tive ECU as earlier described. If one GPR byte is 
returned, this is interpreted by the CCC as a response 
from an operative ECU not requiring service. If no 
GPR bytes are received, the CCC presumes the ECU to 
be inoperative. 
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3. Priority Polling Protocol 

The second or priority polling method is 
the so-called Priority Information Window ("PIW") 
poll. This second method establishes a priority 
"window" on the cable network such that any ECU hav- 
ing information to send to the head end which falls 
within the pre-established priority window will alert 
the head end of this fact on a predetermined priority 
service request channel in response to the receipt 
of any general polling request addressed to any ECU. 

Priority polling is enabled by a Priority 
Information Recjuest Window Control ("PIRWC") message 
sent from the CCC. The PIRWC message, illustrated in 
Figure 22a in accordance with the format of Figure 19, 
is used by the CCC to set the ECU priority response 
threshold level. As shown in Figure 22a, a PIRWC 

message has a SEND CNTL byte equal to 9. A LVL byte 
of the PIRWC message specifies the priority response 
threshold level. The ECU interprets the LVL byte in 
a manner determined by the value of the bits in a 
control ("CTL") byte. Bits 0 and 1 of the CTL byte 
specify whether the ECU should respond if the level 
of its information is equal to the value of the LVL 
byte, or whether the ECU should respond if its level 
of information is equal to or less than the LVL value. 
In addition, bit 2 of the CTL byte specifies whether 
to turn the PIW function in the ECU on or off. 
Finally, bits 3 and 4 of the CTL byte specify on 
which of the four reverse channels the ECU should 
return a priority response. The values and functions 
of the bits of the CTL byte in one embodiment of the 
PIRWC message are set forth below: 
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TABLE E 
PIRWC CTL BYTE 



Bl BO Function 

1 The ECU should respond to a 

priority poll only if the 
level of its information 
the value of LVL. 

0 The ECU should respond to a 

priority poll only if the 
level of its information is 
equal to or less than the 
value of LVL. 




B2 Function 



Set PIW in ECU off 
Set PIW in ECU on. 



B4 B3 Function 

0 0 Return priority response on 

reverse channel 0. 

0 1 Return priority response on 

reverse channel 1. 

After a PIRWC message is transmitted to 
and received by the ECUs, any ECU with priority 
information corresponding to the threshold level 
established by the PIRWC message will transmit 
to the CCC on the specified priority reverse channel 
a general poll response (GPR) byte after reception 
of any general level poll message. The reception by 
the CCC on the priority reverse channel of a GPR 
byte (there may be more than one response from a 
plurality of ECUs) alerts the CCC that an ECU (the 
identity of which is as yet unknown, to the CCC) has 
priority information to send, \3pon receipt of such - 
a priority response, the CCC transmits a series of 
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messages; described below, to disable the priority 
"window" and to locate within 20 milliseconds an ECU 
sending the priority poll response. 

Assuming for the moment that the CCC has 
identified em ECU returning a priority response 
(or requesting service in response to the earlier 
described GLR poll), the CCC obtains the information 
from the identified ECU by addressing a Priority 
Information Request ("PIR") message to the ECU. 
There are four PIR messages: PIRO, PIRI PIR2, and 
PIR3, having SEND CNTL bytes equal to 4, 5, 6, and 
7 respectively (Figure 22b). The PIRO, PIRI, PIR2 
and PIR3 messages cause the ECU to send its priority 
information to the CCC on reverse channels 0, 1, 2, 
or 3, respectively. 

In response to a PIR message, the addressed 
ECU transmits its priority information to the CCC 
using a Priority Information Request Response ("PIRR") 
message. The PIRR message allows an ECU to send to 
the CCC any of 256 different messages or values of 
ntimeric data for each drop associated with the ECU. 
A typical PIRR message is illustrated in Figure 22c 
in accordance with the format of Figure 20. 

As shown in Figure 22c, a PIRR message 
includes a REC CNTL byte equal to 0. A LEVEL ("LVL") 
byte specifies the threshold level assigned to the 
priority information which the ECU is transmitting 
to the CCC (the LVL byte will either match the level 
previously established, or be numerically less than 
that level, depending upon the information contained 
in the previously sent PIRWC message). Following 
the LVL byte is a CONTROL ("CTL") byte. The CTL 
byte specifies by the setting of bits 0-5 the drop 
or drops to which the priority information contained 
in the message relates. Each bit position 0-5 in 
the CTL byte is associated with a different ECU drop. 
For each drop as to which the ECU is sending priority 
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infonnation, the ECU sets to "1" the corresponding 
bit in the CTL byte- Following the CTL byte are 
up to 6 bytes of data (Dn), each byte represent- 
ing a predetermined or "canned" priority message or 
nximeric value with respect to a different one of the 
6 drops associated with the ECU and specified in the 
CTL byte. The message concludes with the usual CRC 

and FLAG bytes. 

Various divisions and definitions may be 

used for establishing the different levels of ECU 
priority information. For exaii5)le, levels 0-7 may 
be associated with medical information obtained from 
medical monitoring devices attached to an ECU drop 
cable. Similarly, levels 16-23 may be associated 
with security information obtained from security 
devices attached to an ECU drop. Lower levels, such 
as levels 32-39, may be used by an ECU to inform the 
CCC of syntax or other errors contained in CCC mes- 
sages received by the ECU. Similarly, information 
such as ECU status information, subscriber requests 
for additional services, subscriber responses to 
interactive two-way services, and other information 
may be associated with other priority levels. 

The manner in which the CCC identifies an 
unknown ECU responding with a priority service request 

will now be described. 

The CCC identifies an unknown ECU having 
priority information for the CCC using a binary sort 
method. The binary sort method involves dividing 
the population of ECUs having sequential addresses 
in the range of 0 to n into first and second groups 
of ECUS having respectively a first group address 
range from 0 to n/2, and a second group address range 
from n/2 + 1 to n. The CCC then transmits a message 
to the first group to determine whether or not any 
ECUS in the first group have priority information. 
If the first group includes an ECU (still unknown) 
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having priority information, the CCC subdivides the 
first group into third and fourth groups in the manner 
earlier described, and sends a message directed now 
to the third group to determine whether or not any 
ECUS in the third group have priority information to 
send. If the third group includes an ECU having 
priority information, the CCC subdivides the third 
group into fifth and sixth groups and repeats the 
foregoing process. If the CCC at any time determines 
that the group (first, third, fifth, etc.) with which 
it is working does not have priority information, 
the CCC knows that the other respective group (second, 
fourth, sixth, etc.) must contain the ECU having the 
priority information. The CCC then transmits messages 
to and repetitively subdivides that group until, 
eventually, the CCC subdivides a group to a single 
ECU having priority information. As will be apparent 
to those skilled in the art, the foregoing binary 
sort, method in the case of 65,536 (2^^) ECUs requires 
no more than 16 iterations to locate an ECU having 

priority information. 

The messages used by the CCC in implementa- 
tion of the binary sort method in an embodiment of the 
invention are shown in Figures 23a-d. 

The CCC initiates a search for an unknown 
ECU having priority information using a Binary Sort 
Initialization ("BSI") message, shown in Figure 23a- 
The BSI message has a SEND CNTL byte equal to 10, 
followed by two bytes specifying (in low and high 
order parts) a binary sort high address ("BSHAL" and 
"BSHAH") and two bytes specifying (in low and high 
order parts) a binary sort low address ("BSLAL" and 
"BSLAH"). The BSI message is sent by the CCC fol- 
lowing receipt of a GPR byte on the priority infor- 
mation reverse channel. The BSI message is used by 
the CCC to turn the priority information window off, 
to specify the binary sort group high address, and 
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to specify the binary sort group low address* No 
response to the BSI message is expected from any 
ECU. 

After the binary sort is initialized with 
the BSI message, the CCC transmits a series of binary 
sort poll messages to locate an ECU having priority 
information to send. Each binary sort poll message 
turns the priority information window off and speci- 
fies a binary sort group address range. Upon receipt 
of a binary sort poll message, any ECO having priority 
information within the priority information threshold 
level and an address within the specified group 
address range responds by transmitting to the CCC a 
GPR byte on the priority information channel previ- 
ously established by the CCC, Three binary sort 
poll messages, shown in Figures 23b-23d, are 
utilized in one embodiment of the invention to 
define the binairy sort group range. 

Figure 23b shows a Binary Sort Poll High 
and Low ("BSPHL") message. This message is used by 
the CCC to specify a binary sort group address range 
bounded between a low address and a high address. 
The BSPHL message has a SEND CNTL byte equal to 11. 
Following the SEND CNTL byte are two bytes specifying 
the binary sort high address ("BSHAL" and "BSHAH"), 
and two bytes specifying the binary sort low address 
("BSLAL" and "BSLAH" ) . Any ECU having priority infor- 
mation within the priority information threshold 
level and having an address within the low and high 
group address range specified in the BSPHL message 
responds to the CCC by transmitting a GPR byte on 
the priority information reverse channel. 

Figure 23c shows a Binary Sort Poll Low 
("BSPL") message. The BSPL message, having a SEND 
CNTL byte equal to 12, is similar to the BSPHL message 
except that the BSPL message specifies only a binary 
sort low group address ("BSLAL" and "BSLAH"). This 
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mesBage is used by the CCC to subdivide a group 
address range by modifying only the low address of 
the group range. The BSPL thus enables the CCC to 
subdivide a group address range without having to 
send both the low and high addresses of the range. 
Any ECU having priority information within the 
priority information threshold level and having 
an address which is greater than or equal to the 
specified group low address of the BSPL message and 
less than or equal to the previously specified high 
group address responds to the CCC by transmitting a 
GPR byte on the priority information reverse channel. 

Finally, Figure 23d shows a Binary Sort 
Poll High ("BSPH") message. The BSPH message includes 
a SEND CNTL byte equal to 13. In this message, two 
bytes specify a binary sort group high address 
("BSHAL" and "BSHAH"). This message is used similarly 
to the BSPL message to subdivide a group by modifying 
only one (i.e., the high) group address. Any ECU 
having priority information within the priority infor- 
mation threshold level and having an address which 
is less than or equal to the group high address of 
the BSPH message and greater than or equal to the 
previously specified low group address responds to 
the CCC by traiismitting a GPR byte on the priority 
information reverse channel. 

4. Information Protocol 

When information, rather than a poll or 
status request, is transmitted from the CCC to an 
ECU, an informational protocol including a handshak- 
ing sequence is used to provide the CCC with posi- 
tive feedback that (a) the ECU received the message, 
(b) the message syntax was proper, (c) there were no 
transmission errors, and (d) the ECUs are operative. 
The handshaking sequence does not require the trans- 
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misBion of lengthy formatted messages, thus minimizing 
the amount of time required to handshake with the CCC. 

The handshaking response to informational 
messages is a General Poll Response Verification 
("GPRV"), comprising one or two bytes of "11111111"- 
If no GPRV is detected by the CCC, the CCC interprets 
this to mean that the ECU is inoperative. If a single 
byte is received, the CCC interprets this to mean 
that the message was not accepted by the ECU. If 
two bytes are received, the CCC interprets this to 
mean that the message was received by the ECU without 
error and that processing will occur. If a two-byte 
response is not received, the CCC will try a predeter- 
mined number of times (e.g., five) before logging 
and notifying the operator of an error. 

While preferred embodiments of the invention 
have been set forth for purposes of the disclosure , 
modification to the disclosed embodiments may occur 
to those skilled in the art. Accordingly, the appended 
claims are intended to cover all embodiments of the 
invention and modifications to the disclosed embodi- 
ments which do not depart from the spirit and scope of 
the invention. 
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776 



t dielr 
Id 

St 

Id 
out 



ROM NO. 22 * 



777 



T7B I 



780 I 

781 co^llt diclr 



784 



786 t 
767 
788 I 



Id 

St 
St 

call 



790 I 

791 I 
7SS s 

793 I 

794 I 



ilt 101010b 
A, £01 lib 
*t sirb 
A, sir 
11, 101010b 



11, 101010b 
a, £01 10b 
A, airb 
a, sir 
a« £0000b 
a, Xopld 



lelr i 1,101010b 



11,101010b 
spuvsl, 1 

a,Ch*l 
a, spusk 
Sf spucp 



rslay control 



I Id 
tsstp 
b 



a, data01 
zf 



798 t 



800 I 
801 

802 % 
803 
804 I 



%op04, 1 
spusl, 3 



606 I 
807 

808 I 
809 

810 t 

611 t 

612. t cl 

813 I 



b 

t sst 

clr 



»op04, 1 
spusl,3 



sar dsvlcs display 



; rsntota co 



I timsr 2 s 



I rsfoots CO 



f ksy board 



I 
I 



•r rslay on 
rslay curr-i 



I powsr rslay off 
t pOMsr rslay currs 
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CP/H TU:S-47 OSSEHBLER V& 2 



11 



LOC OBJ 



LINE 



SOURCE STQTEKENT 



eSAS 3F37 
eSAT 3F39 



QSAO 3827 



OSBl 3C3fi 



dSBD 3C3C 
eSBF 3627 



99 



escfi 



3a3C 



0SD8 8E 



814 I 

ais c 

difi 

ai7 

816 
819 
820 I 
621 



624 I 



626 I 



636 
631 
632 I 



834 



Ron PAGE N0.23 * 



636 I 
637 

I 
I 

646 I d«vi 
641 I 
842 I 

643 eo«7ee 



646 
846 I 
647 

846 
649 
6S6 t 
632 e 
632 I 
633 
634 

659 t 



637 



639 I 
666 

661 I 

662 I 

663 I r«tum 
I 
I 



Id 




•t 


s« IdatMl 


«t 


a, Idstll 


«t 


S, IdSSMl 


St 


«, idMli 


Id 


b« ldatn2 


or 


a, £01 lib 


at 


a, ld«tM2 


Id 


A, Idat 12 


Of 




st 


a« ld«tl2 


Id 


a, ldas«2 


or* 


a« jcwii ID 


■t 


a, ldas«2 


Id 


a, IdaslE 




a«rotllb 


»t 


a, lda»12 


b 






ay control 


Id 


a* dataOl 


tntp 


rf 


b 


co«70l 


Id 


a« disDlM 


or 


a«t0611b 


St 


a, dlsplw 


esll 


flash 


b 


cors 


b 


cor« 


Id 


a«displw 


And 


«,tll08b 


St 


a, dlsplw 


b 


co«703 



I display staady 



t display flastiing 



I display staady 
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CP/W TUCS-47 ABBEWBLER V2.2 



PflOE 12 



LC3C OBJ 



0SDB 64S3 



OSDD 3995 
OSDF A4 



L1N£ 
866 corat 



B67 I 

B6d b 
B69 1 
B79 I 

671 t 

672 I k«ymc«n 

673 f 

674 I 

675 nmiZt 
676 
677 I 
678 
679 I 
660 
661 I 
682 a 

663 t 
664 
BBS 1 
666 
887 t 



«puvda« 3 



Mi4 





»puvmlf 1 


b 


nal30 




•puv«l t S 


b 




call 


kvy* 


clr 


»puv»l« 2 


b 









I clur * command 



ftSSEMBUY COMPLETE, 



e PROSROM ERROR (S) 
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CP/M T1.CS-47 ASSEMBUeR 



PAGE 



13 



3YNBGL TABLE 



COElOO 0S1B 



COETOl 0SD2 



COEBOO 
COWfAL 
DATAIH 

* DATA3H 

* DATACT 
« DXSPH 

EZRB 

* XNCOTM 
« KESTIH 
« 



0914 
0083 
0067 

0031 

001C 

eosB 



00^9 



KEYND 

KEYS 

KEYTB 

LBASMl 

U)fiTMl 



nAiee 

nAI3 

mi6i 

0VER2H 

OVERLl 
READC 



01 00 

eocB 

0039 
0039 

oeeo 
oDoe 

044B 

eaoD 

0^60 
0071 
0010 



* REHOL 

* Htm 
SERVRC 



0B6C 
OOOP 



SPUVSU 

• TABLE 
TXnRHN 
TIMRMN 

* VLFRB 

♦ VLPXA 

* UARPQ4 



ooos 
oooo 

O0F6 
OOFS 

eoo9 





COEllO 


OSes 

0S4t 

05SA 




C0E180 


0^7 




COC200 


0334 








C0E300 


0S4E 




C0E310 
006420 


0SS4 


• 


COE^lO 
C0E501 




COE411 
C0E600 


0969 




0578 




COETOS 


099C 
OSCE 




COE90O 


09Aa 
049E 




COE7eO 
COEAOO 


0SC4 
04A4 




COEftOS 


O^DF 




C0EAO3 


04E& 




CQEAIO 


94CC 




COEXO 


OAPS 




COWIAD 


0013 




COItMAH 


OOlS 




CORE 


OSD9 




DATAOH 


0061 




DATA0L 


OO80 




DATAIL 


ooaa 


• 


DATAaH 


0065 


• 


DATA2L 


0034 




DATA3L 


008& 




XMTA4H 


e089 


* 


Z>ATA4L 


0966 


* 


DCH 


OOFE 


* 


DCL 


00FC 


* 


OISPA 


0032 




DI5PIU 


0O34 


• 


OXSPL 


0030' 




0X6PLU 


0933 




FUA94 


0350 




INCOTH 


006C 


• 


IHCOTL 


096A 




KEST 






KESTOH 


0043 




KEST0L 


0942 


• 


KESTIL 


0O44 


• 


KE5T2H 


0047 


* 


KEST2L 


0946 


* 


KEST3L 


0046 




KEST4H 


O04B 


* 


KEST4L 


^94A 


• 


KE5TSL 




• 


KESTBH 


0921 


« 


KE8T6L 


0O2O 




KEYNN 

■ ^^^^ w ■ 






KEYQD 


002B 




KEYON 






KEYSB 


0290 




KEYSC 


OO0E 




KEYT 


0300 




LCICOT 


0OOD 




LDASLl 


0O3B 




LDASL2 


093C 




L0ASK8 


oe3A 




LDATLl 


0037 




LBATL2 


0038 

w 




L0ATH2 


0O36 




LDISP 


OBO0 




LECOTH 






LECorm 


006E 




LEDD 


0310 




LlOWFl 


0600 


* 


LREMO 


^00 




LVLFEX 


ecoo 




MAXO 


03ES 




MAZl 


0440 




MAZS 


0469 




NAI20 


0450 




HAISa 


OSE4 




nAX4 


04S3 




HA IS 


0457 




RAX62 


0463 




MAIN 


O3E0 




0VER2A 


0072 


• 


OVER2L 


0070 


« 


OVERAl 


0012 




OVERMl 


9011 


• 


PARITT 


O00C 


* 


PARITY 


oeoB ' 




RDSOOO 


0S15 




READN 


0027 


• 


REnoo 


0060 




REMDl 


0961 


• 


REnD3 


0O63 




REflD^ 


096A 




REHD9 


0969 




REnD7 


0067 




REHOA 


006A 




REMOH 


0969 




RKCE 


09SO 


* 


RNM 


096B 




RNL 


0960 




RURPCH 


OOCA 


• 


RyRPCL 


oecB 




RWRPCM 


09C3 




SPUCP 


0024 




SPU8H 


0O03 




8PUSK 


9923 


• 


BPUTT 


0016 




spuvon 


0094 




SPUN/SH 


0909 




SPUVUn 


0001 




SPU 


00FF 




5PUB 


99C7 


• 


rXMRBH 


00PA 


• 


TIHR2L 


eOFB 




TlnR2n 


99F9 










TIHRLN 


00r4 




TXMRLO 
VLFEC 






TXMRHO 


00 IB 






9919 


• 


TXNRMO 


091 A 


* 


VLFC 


OOOA 




0916 




VLFTB 


0008 


* 


VLTTH 


0007 




VLFTL 


0906 




VLTXH 


0091 




VLFXL 


0090 




UARPCL 


09C4 


• 


URITEH 


0026 


• 


URITEN 


0O2S 
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CP/M Tl.CS-47 ' ais^MBLER Va. 2 

POK 1 



LOG OBJ LIHE SOURCE STRTEHENT 

g I 7.1983. 

3 1 liorvfl.Mit VI. O 

4 I (TWP4740P> 

9 I 

g I vlf eofoMunlcAtlon . rout in* 



7 

a 

9 



•nolist 



•list 



S96 II 



Rcm p 


>AQ£ NO. 


0 








0010 




297 




h'010 


1 routin* tabls 


0Q1Q 




298 












299 1 
300 


b 


rO 


t utArX bit d«t*c 


ooia 


66FC 


301 t 
302 
303 t 


b 


rwi 


1 Mi bit d»t«et 


0014 


6719 


304 


b 


rc« 


1 addrMS d«t«ct 


eoi6 


673E 


309 1 

306 


b 




1 cowaand d»t>ct 


0018 


67D4 


307 1 
308 


b 


rep 


t parity in 


OOIA 


67EE 


309 1 
310 


b 


tr« 


1 **ck* or »n*ck» 






311 1 






* 


OOlC 


67Fa 


312 


b 


rc»tn 


1 mtop bit in 


001E 


8834 


313 t 
314 


b 


r»td 


1 dmmy to rc«tab 


eoao 


6838 


31S 1 
316 


b * 


rcst«b 


1 «top bit in 






317 t 








00gg 


8841 


318 


b 


rdd 


t d«t« in 






319 t 
320 








0O24 


8871 


b 


rdp 


t parity in 


00S& 


687F 


321 1 

322 


b 


tdaek 


1 ♦ «ck» or • n*ck* 


0028 


8889 


323 1 
^4 


. b 










323 t 
326 lift 








002A 


&8C2 


327 1 
328 


b 


to 


1 transmit 






329 1 
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CP/H TLCS-47 ASSEMBLER VS. 2 



LOC OBJ 



UXNE 



33t 



O02E 66F1 



M34 6930 



340 
341 



0036 6944 



I3C 6969 



347 
346 
349 



ttfl 


t 


data out 


trmi 


r 


d»t»ct 


rd4uay 


% 


d«My to rc4 


tde 


t 


dAt« out 


tp 


1 


parity out 


tlci 


1 


* Icl* bit out 


rtACte 


t 


r«nriv« ««ek* 


tvt 


1 


out * stop' 


r»t 


t 


rscvivo *stop 



MtntiitiiiniiiiiittttttiniMMinnt 



ROH PAGE N0.S4 



eeee 




350 
3St 


1 


erg 


h*600 








332 
333 


1 
1 


r*glst«i 


r push 




0600 
0608 
0604 


3B06 

3F12 

2910 


394 
339 
396 
397 


1' 

iovf li 


•t 

KCM 


«op06,0 
hltovorll 








' 398 
399 


1 

1 




BtArt 




0606 
0606 
O&OA 

o&oc 

060E 
0610 

* 


3C1B 
3FF6 

3cia 

3FF5 
3C19 
3FF4 


360 
361 

362 
363 
364 

369 
366 


t 


Id 
st 
Id 
•t 

10 
St 


tlMThO 

tian-nn 

A,ti«r«n 
a« tiinrlo 
«*tlarln 








367 
368 
369 
370 
371 
378 

373 

374 
379 
376 


t 
1 
1 


ctisck m 


ods 

( neriMl or n 


ot ) 


0612 
0614 

4l 

• 


39S0 
BS 


1 

1 


tMt 

b 


spuvsh« 0 

vlfOOl 








« 
f 
t 




Ode 

( tranwit or 


net > 


0615 
0617 


3900 
A3 


377 
378 
379 


1 


tostp 

b 


SDUVSllt 1 
vlfOlO 





rout ins for abnorm 



rout ins for t 



it 



0618 3BCe 



380 I 
381 



mod 



tvstD Kiooe«o 



I 
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CP/M TLC3-47 fiSSEMBUER va-2 



POSE 



LOC DBJ 

9E 

3979 
9&ID flD 

0&1E 2F1B 

39: 

no 



I* 



AO 



0&31 40 



nt Ing 7 



3S3 I 

clr 
b 

3a& I 

387 vlflOOi «dd 



vlfrb,3 
vlfrb,3 



390 I 
I 
t 
I 



d«t« out 



b 

add 

t 

clr 



4Q0 b 
408 vlf01X> Mt 



vlftb«0 
vlfOll 

parlttfCh* 1 

l£op0&«3 

vif20e 

«OD06,3 



412 I 
413 
414 I 

413 I 

416 I 

417 % 
41B I 



reutirai for *bfwi« 



I tood* 

( vlf000' > 



•»io I — ■ 

419 vlfTOll tntp 



421 I 



424 t 



0630 39F1 
063F AE 



ROM POSE MOoaS 

0&40 3904 
0642 40 



t 

b 

t 
b 



tp 



«puvdiih 1 

vif00a 

spuvdnitS 

vxfoas 

SDUVOBIf 3 

vlfeo4 



487 t 



4aa vifoost 



0&4S 66A0 



430 

431 



Id 

out 

b 



■puvdm, O 
«,Ch*0 



vlf3O0 



I 



ISOO bit countvd 



to Mrp 

parity 
to warp 




count ar inc 



parity count 

vlf output data * 



to ipiarp 



vlf output dat 



apt* changing 



1S00 bit tim* cou 
branch on ' ya»» 



ing ? 



10« 
branch 



framing »i' r or ? 
branch on ' yvs* 



I cry anabla en 

I titnar atop 

I to raturn reutl 



I 
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LOC OBJ 



LINE 



3954 
ounting* 
0649 3941 



064D 
on 



Q6S1 



0696 3964 
tlff%g' 



96SF 3PF6 
0661 47 



9664 4C 



9667 44 



ng 



434 I 
433 vL 



clr 



437 I 

438 
439 t 



elr 



441 



elr 

443 I 

44^ b 
443 I 

446 I 

447 I 

449 vlfe83t Mt 

430 eXr 

431 I 

Id 

•t 

call 



to» 



434 I 



I 



49a 



461 



463 t 



Id 
•t 

Id 

St 

Id 
•t 

Id 
out 



466 I 
467 

468 I 
469 

470 I 

♦71 I 



elr 
b 

franing 



■puvda, 1 

•puvua, 1 

•puvsh* 0 
»puv«h, 1 

vl 



counted 

•puvua, 3 
•puvdMt S 



spusk 
*i spucp 



a, t iortm 
a4<h*7 

a,tl«f-tfn 

a«<h* e 
a^ t ivrln 



a,Xh*4 
a««oplc 

•puv«l« 3 

vlf3ee 

bit on 



066E 


3C18 


478 


vifeo4i 


Id 


a, aputt 


0670 


DO 


473 




c»pr 


a,cn*e 


0671 


6603 


474 




b 


vioe4e 


0673 


3CS3 


473 
476 


1 


Id 


at frana 


0673 


OF 


477 






a,«h»f 


0676 


6689 


478 




b 


V10O6O 






479 


1 






0678 


3B80 


480 




toat 


KipeOtO 


e67A 


6698 


481 




b 


vieoso 


0&7C 


40 


462 
483 


t 


Id 


a,£h*0 


067D 


3FS3 


484 




St 


a, fra«« 






483 


1 






067F 


4F 


486 




Id 


a, £h»f 



I claan 'laOO bit^ c 



claar * pravious 

ds d 



claar *pravioua 
command raquira 

'comoMind Inhibit* 

%mt norttal mod* 
:«i va noda 



en 

cry anabl 



•at framing 
claar * lOaac coun 



I libit txaimr aatti 

I l*«t intr. onabla 

I to rat um routina 

1 



ROM POQE NO* 26 



* 



122 



01 67237 



CP/M T 
LOC 


OBJ 

• 


ASSEMBl 
LIN£ 


L£R V2.2 

SOURCE 


POSE 9 
STATEnENT 






0883 
0689 
0686 


3FF6 
47 

3FF9 
4C 

3rr4 


487 
488 
489 
490 

491 


st 
Id 
mt 

Itf 
st 


A« timrtin 
t inrvn 

At tlonrln 






0688 


AD 


492 
493 


t 

b 








0689 
0688 


3B80 
98 


494 
499 

496 


1 

Vl00&0t tMt 

b 








0&8C 


397i 


497 
498 


1 

Clr 




1 elSAT 


' ^framing 


ror* 
068e 


3921 


499 


Mt 


mpuvura^ 2 

* 


1 svt • 


• 


bit* 
0690 

OM»«nd 


3931 


500 

' 901 


clr 


spuvumt 1 


1 cl*Ar 
1 rsqu 


' • prsvious c 
iirss «n «nsM 






90S 
303 


1 clr 




1 elsar 


- » prsvious c 
ts data' 


0692 
0694 


39S0 
3900 


904 
909 


clr 
avt 


spuvsh^ 0 


t mmt V 
1 umt f 


•scslv* i»od» 
normal nods 


0696 


6&40 


906 
907 


b 


vlf 0OS 


1 to »! 


Mt cry snaDl 


0696 
0&9S 
0&9E 


\ 4F 
1 3FF6 

1 3Fra 


908 
909 

910 
911 


V10090I id 

st 
st 


timrhfi 


m 





069D 3FS3 

069F 4A 
06A0 3FF4 

06A2 AD 

06A3 40 
0&A4 3F18 



0&A8 AD 

06fl9 4 F 
0&AA 3FS2 

06AC 98 



06AD 3C12 



06B1 2B 



913 
914 
919 
916 
917 
918 
919 



940 



St 

Id 
st 



10040t Id 
St 



tsstp 

b 

Id 



a,cn*a 
Sftinrln 

vlf 300 

a,Ch*0 

JLfSpUtt 

%ipo0,e 
vir300 



V10090 



rstum rout ins < vlf3O0 ) 



vlf 300 I Id 



rvtl 



a, ovsral 

hl,ovsrll 



pop rsQistsr 



R0 rout ins 



I 
I 
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CP/n nXS*47 ASSEHBLEN V2.2 



LOC OBJ 



LXNC 



SOURCE STRTEMENT 



• 

943 rei 



e6B4 fi6C2 



347 I 



349 I 
SS0 I 



06BE CI 



I 

9S7 I 



I 



Ron PAGE N0.27 



OGCe 41 



I 
I 
I 



06C4 69 

escs 40 



970 
971 t 



OGCa 81 



974 I 



i in start bit ) 



tMtp 
b 



•tart bit 

»ipoe,o 



SPUVUMv 2 



Id 
Id 



•piivdM« 9 

rwMt intr*. 
h,Ch*l 



Id 



I 

f 

I 

969 rOOeoii 



4«Ch*l 



»t«T*t bit not found 



t to«t 

b 

Id 

out 



mpuvdis, 9 
rei«99 



376 t 

377 reioeoi elr 

97a I 

tMt 

b 



989 
361 



roeoei 

spuvtthf 0 

•puvdMv 1 
rOllie 



bl»* 



t 



9800 

96Da 3CaB 
96D4 3FFS 
06DG 3CdA 
9608 3FP4 



383 t 

384 f iSOO bit counting 
389 1 

986 rOllOOi Id 

987 St 

988 Id 
389 St 
998 Id 
991 pt 

998 t 



4« incotti 
«« t inrhn 



A« t Ipmn 

4t ineotl 
a, tlM^ln 



I 

t 
I 

t 

t it 



MS not 'start 



I SKtvmal lntr< 

inhibit 



CQimnand in 



I clmmr • cry anablo 
I port sot 



f to Rsi rout In* 



I noNt intr. I bit 



I 



I 



I cry snabls > 



% ti 



t to r 



1 stop 



ro 



I to abnormal modi 



I Must dstact 'cry 
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CP/W TLCS-47 



ER V5«S 



LOC OBJ 
46 

e&DB 3060 
0SDD 3836 



LINE 



SOURCE STATEMENT 



06E3 
e6E3 2910 

e6E7 3B46 



06F6 44 



Id 
out 



S9S I 



5Sr7 t 



I r«tum 
I 



601 
602 I 



604 



I 

607 I 
606 

609 I 

610 r 
611 



613 
614 

619 
616 I 
617 
616 

I 
< 
I 



«,Ch*6 
a* )k>ple 



Mt 


:Cop06,3 


Id 




■t 




Id 


a«ov«rAl 




hlyowrll 


clr 


9Cop06v0 






Id 


A, Ineeth 


St 


A, tlHT-ftn 


Id 


' incota 


«t 


Ay t Isn^fsn 


Id 


Incot 1 


«t 


«, t i«i-ln 


Id 


*,Oi»4 


out 


a, atopic 


Mt 


«op06,3 


b 


r01111 



niiiiiiiiinttitiinif unititiniiMiti 

tIMIIMIMnflf lllllMltiniSIMIIMtlll 

t 

— . — ■ — I 



I — 
I 
I 

I — 
f 
I 

633 rail 



I 
t 
1 



Rnl reutina 

( in mi bit ) 



t 
I 
t 



tastp vlfr'b,3 
b rtai000 



I «dat«* 
I 



from ECU 



ROM F 


IQOE NO. 26 










0700 


CI 


636 


Id 




1 


0701 


E4 


639 


Id 


l,Ch»4 


1 






640 1 








0702 


40 


641 


Id 


a, tH*Z 




0703 


3F16 


642 


at 


a,vlfK 


t 


;l»«r 
















643 1 








0709 


3941 


644 


elr 


apuvunif 0 


1 



Rca routxns 



I vlf arror count 



I * piravioua command 
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CP/n TLC8-47 ASSEMBLER VS. 2 



8 



use OBJ 



LINE 



SOURCE STATEMENT 



0707 1931 



0709 
0708 



0700 41 



07©F 3981 
071X 93 

07ia C3 

0713 E8 

0714 89 



0713 CI 

0716 EE 

0717 43 

0718 8E 



0719 2F1A 

071B sesA 

0710 84 



07tE 3Ce9 

0730 07 

0731 3837 



645 I 



elr 



6*7 I 

640 I 

649 y 

630 I 
631 



mpuvua, 1 



parity 6 VLF coimtar 



iOOlt St 
•t 



633 I 



I 
I 
I 



Oi'Of.parlty 
Ch* 0»vlfc 



Id 



nvHt lTvtr< 



4,Ch« 1 



t 
t 
I 

661 miOOO 



t 
I 
I 



«d«t« * f 



663 rMieOO 

666 

667 I 



669 
67« I 
671 

672 I 

673 I 

674 I 

673 
676 
677 I 
678 

679 I 
680 

681 I 

688 I 



I tvst 

b 

Id 



mDUvua« 0 
r«i003 

h,Ch*8 

rwiOOl 



r«i003 



nmmou dat 



I 

684 I 

683 I 

686 I 

687 I 

688 I 

689 I 
690 
691 t 



not ffMMd 'data* 

I Id h,Ch*l 
Id lfth*m 

Id A,Ch'3 



O rwiooe 

titiiiiniitf iiiiiiM tiititititiitiitii 
itiiiiiiniiitttiittitiif iiiiiuiini 1 1 



Rea rout in* 

{ in 



nd 



■Iva > 



real 



add 



vlfc,«h» 1 



693 
694 t 
693 1 
696 I 
697 

698 
699 



cmar vlfe«Ch*3 



addraaa ehaek 



raout 



parity countar 
» VLF countar cl 



Kt intr. Ibit t 



rp 



net naad data 



to Rdd rout in* 



to parity cl 



to Ratd rout in* 



nmux Intr, 9bxt t 



to 



vlf countar 

1 ncr««mvnt 

vlfc <> 3 



Id 



and 



a« vlfrb 
a 

a,Ch*7 
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CP/W TLC3-47 fiSSEWBLER V2- E 



\JOC OBJ 



©727 Z7 
072B 07 



0720 3£13 
e72F BA 



B730 CI 
0731 EG 

0732 



9733 EA 



0736 07 



0730 CI 



073C AE 



073D B3 



073E EFia 



LINE 

700 
701 I 



in 



703 
704 



And 
Add 



A,2h>3 
A,£h*e 



707 I 
706 



710 I 

711 I 
71E I 
713 I 
714 
715 
716 t 
717 



Id 
Id 



ircA00Es Id 



xt intr. Add' 

Mtch»d 

1,»»*6 
A,<h<l 



716 1 
719 t 
I 



721 rcA003i rmt 
7ES I 

723 I — 

t Id 

St 

b 



•hlft 
A^vlfrb 

A 

A, vlfrb 



726 I 



731 



t 
I 
I 
1 



736 I 



L001t Id 
Id 

Xd 



nmnt intr^ Add 
aias mAteh«d 

h,«i»l 
A,£h>2 



743 



736 I 
739 f 
740 

741 I 
t 
I 
t 

745 I 

746 t 

747 I 
746 I 

749 t 

750 t 

I 



nnniniiiniitniiniHnnuiMn? 
uninnniiniuunnnnmuiMii 



Rcf routine 

( in coimnAnd 



Add 



dAta Mt 
vlfCfCh* 1 



spu AddrAA* 



Add 



• chmck tiB 



to Rqf rout in* 
rmnt intr. I bit t 



rp 



shift 



nsxt intr. Ibit t 



to Rstd 

nSMt intr. 
6 bit tim 



rp 



753 I 



V\_F count ST* 
1 ncrAAinsnt 
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CP/M TLCS-47 ASSEMBLER V8. 2 

POSE le 



use OBJ 



LXNS 



SOURCE STQTEHENT 



ROM PAGE NO. 29 

SE7R 
9743 ST 

0744 CEBA 

0746 0£ 

0747 94 



0748 3C09 
074A 07 
074B 3F09 



074D 41 



0731 3F14 
0753 BO 



0736 07 
0757 07 

0738 07 

0739 3631 



07SD 3PtS 



0761 3C14 
0763 3PTC 



0766 

0760 33 
0769 3FeS 
076B 3£ 
076C 3Fa7 



076r 0E 



t 
b 



to 



vlfe,£h»7 
If 



757 I 



t»«tp 



Id 

St 



760 

761 t 

762 I 
763 
76* 
769 

766 t 

767 t 
766 t 

769 ref00ai Id 

770 I 

771 I- ^ 

77Z I 

773 rcf006t rwt 

774 I 

773 I 
776 I 



776 
779 I 
760 

761 I 

762 I 

763 I 
764 

785 
706 
787 
786 
789 
790 
791 t 
798 I 
793 I 



t id 



ref 001 t Id 



«nd 

Of 

St 



790 
799 I 
800 
601 
602 
603 
804 I 
809 



St 

Id 

St 

Id 

St 

IdX 

St 

Idh 

St 



vlfe, £h«6 
rf 

rcfOOl 



4« vlfrb 
vl f rb 
Kt inrtr* 
*,Ch»l 



rp 



snd lo 



*« vlfrb 



nd hi 



*« vlfrb 



>« coool b 

COOlOb 



«^d 



s« del 

*t<n'f 
s^ dch 

4«0de 



tsstp 



4f r^mdn 
«, Ch*0 



I branch on 



hi 



I branch on 

rs«d function 



I 
t 

I data mmt 



% rmnt intr. Ibit 



t 
I 
I 



t to nsjtt intr< 



t 
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CP/n TLCS-^T 039£MBLER 



11 



LOC OBJ 
9T71B BC 



0771 39ei 
ind nmmti dat 

0773 AO 

0774 SPSS 



077& 3B7& 

0778 CI 

0779 EB 

0770 40 



LINE 
807 

sea I 

809 t 
610 I 
011 

612 I 

813 

614 

819 I 
616 t 

817 I 

818 I 
619 
620 I 



80URCC STATEMENT 



0776 6£ 



077C 3C29 
077E DO 



0762 DF 

0763 OS 
076A BS 

6765 3914 
«nd r«qulr* 

0787 SDIO 

0789 Dl 
07efl 96 



0786 41 
07eC 3F24 



rcflOO 



nd 



Id 

St 



VpUVUMf O 



out *mark* 4 

YtmMt add 



rcfoeSi clr 



623 I 



Id 
Id 

Id 



)LopO&,3 

h,«h» 1 
l»Zh'6 

««fih>0 



I 

826 I 



626 I 



Mrltv 



and 7 



630 t 
631 



I Id «« 

cmpr a, JOt'O 

tMto zf 



nm PAGE NO. 30 



0760 6776 



635 I 

636 I 

637 I 



MTlta 



nd 



640 
641 I 



843 I 
644 
645 t 



647 

646 I 

649 1 

650 I 
851 t 



St 

cmpr 
b 



a,«h»f 
zt 

r^f 110 

BpUVdM« 1 



Ch*l,lcicot 
a^SOOOlb 



r^ad SDU status command 



654 t 



0790 3Fe& 
0792 3C03 
0794 3F07 



Id 

St 

Id 

St 

Id 

St 



a,eh* 1 
a, spucp 

a, spual 
a,vlftl 
a« sousrt 
a^vlfth 



not- f-»adl«B 



I s«t prwious 



I reading count ar s 



I 



I out * mark* 



I to Rep routirw 

I n«xt Intr. 1/2 
bit tiBW 



I to 



rout in 



t to Rep routi 



I 



|- conditional poll 
I sat prwious cenrn 



I *r«ad dsvica data 
command 



0167237 



CP/n OSSEMBLER VS. 8 
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LOC OBJ 



LXNE 



899 I 



0798 3C4e 
079A 3Fe6 
079C 3C43 



861 I 

862 t 

863 I 
664 t 

t 



d«t« eei 



869 
878 I 



Id 
•t 

Id 

St 



«,vlfth 



07Qe 


3023 


871 






Id 


A. spusk 


0702 


OE 


872 






tMtp 


zf 


0703 


OE 


873 






b 


ref 121 






874 


1 








07O4 


3F24 


873 






«t 


*«spuep 


07O6 


49 


876 






Id 


a,£h*0 


07O7 


3F17 


877 






•t 


ft* souf^ 






878 


1 








0709 




879 


rt 


:f 122t 


Id 


A. £h*4 


07OO 


3F26 


880 






•t 








881 


1 








07 AC 


6776 


882 






b 


rcf009 


a70E 


08 


863 
864 


1 


sfl21i 


ine 


a 


OTOF 


3F24 


889 






«t 


AfSpUCp 


07B1 


4P 


886 






Id 




07B2 


3F17 


887 
888 






•t 


4« SOUff 


07B4 


09 


889 


1 




b 


i*efl22 






890 

891 
892 


1 
t 


cofidltlenal 


eell 


07Ba 


3C42 


BS3 


refllOi 


Id 


6, ksstOl 


07B7 


3Fe6 


894 






«t 


A,vlftl 


07B9 


3043 


895 






Id 


*, kMton 


076B 


3^07 


896 






«t 


ft,vlftb 






897 


1 








07B0 


41 


898 






Id 


&«Ch*l 


07B6 


3F0D 


899 






St 


Av leicot 


ROn POSE NO. 31 












07C0 


3F24 


900 






St 


4,*puep 






901 


t 








0702 


3B76 


902 
903 


1 




clr 


»op06,3 


07C4 


3914 


S0^ 
909 






S0t 


mpuvdm« 1 


0706 


3C23 




t 




Id 


spusk 


07C0 


OE 


907 






tvstp 


zf 


0709 


BF 


908 






b 


refill 






909 


t 








07CO 


40 


910 






Id 





t no kmy «^rvk» 



t data in 
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CP/M 



71X3-4.7 ASSEMBLER VEU 2 



POBE 13 



us: OBJ 



^7CF 4F 
eTDO 3F17 
6776 



0704 39CB 
07D& A9 

07B7 3C23 
07D9 DF 
Q7DA Al 
oil 

07DB 2E0F 
07DD ni 

07DE 3954 
nd 

07Ee 09 

07E1 3946 



07E3 3910 



07CS CI 



07E7 40 



07£a Sfl 



bit 



Q7EB 3908 
07EO 
07ED n3 



LINE 
911 



SOURCE BTftTEWENT 



913 t 
914 
91S 
916 
917 
918 
919 



b 

lit Id 
•t 

b 



Rep rout in* 



( cowMnd r*o«d > 



924 reos 



926 t 



tMtp 

b 
Id 

CI 

b 



p«r ity, 0 
p000 



930 1 
931 



933 I 



A, wrltvn 
rcDl0O 



••rvrc,Ch*0 
rcplO0 

»ouvdi»« 1 



939 I 



937 I 

938 rcpl00> clir 

939 I 

940 I- 

941 t 

IS 



943 t 

944 I 

945 I 

946 rcp004i Id 

947 Id 

948 I 

Id 



4 
I 
I 



virtb^O 

* 

mod* cttang* 
mpuv«h, 1 
noxt intr. 

h»eH*i 

l,£h'* 
a«Ch'0 



t 

I ~ 

I 

9S7 rcp000i »»t 



parity 



958 t 



spuvun, 2 



virtb,0 



I no kaystroko 



t 
I 
t 



t parity arror 



I net cond 1 1 i ona 1 p 



I data in 
I elaar 



OUS CO 

bit 



t 



1 



k« 



I changa rooda 

to 'tranaait* 

t 



I to Tra routiiw 
I naxt Intr. 1/2 bi 



tlma 



I 



I 



I 



»art ^command inhi 



aand *nack* 



I 



960 

961 b 

962 f 

963 I 

964 It 1 1 in III 1 1 1 1 1 III f n M III It M n < 1 1 II 1 1 1 1 
953 niniimiiiiiiitiniinfinmn»iiuit 
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cp/n Tucs*47 ossenBLSR va. e 



P06E 14 



LINE 



SOURCE STATEHENT 



e7Fe B7 



07r3 CI 
97F4 EC 

«7FS 43 



97F8 



07FC 



07FE 3CE7 



966 I 

967 I 
966 1 
969 I 
97» t 

971 I 

972 t 

973 t 
974 
979 I 
976 



At 



t 

997 

996 I 

999 It 
10M II 

1001 I 
1092 I- 

1003 • 

1004 I- 

1009 I 
1006 I 
1007 
1006 

1009 I 

1010 t 

1011 I 
1012 



elr 



tMtp 



•puv«h, 1 

mpuvun,2 
tr«0TO 



976 t 

979 I— — 

960 I 

961 Itf 

962 Id 

963 I 

964 tr-BO01i Id 
969 I 

966 I 

967 I 

966 I 

969 r« 

990 t 

991 I 

992 t 

993 t 

t Id 
Id 



rwirt intr. 

h,Ch*l 
l«<h*e 

a.A«»9 



Mt intr. 

in p*nty 

H,Ch*2 
l«Ch»0 

trA061 



I 
f 
I 



t 



t 



to rmcm 



I br«nch on 

* eonmand inhibit 



t 



I to Rcstn routln* 

t rwKt intr. 

bit tin* 



I 



I 



t to Rcstab routina 



ttlttlllllltlMllllttttllllltllltlltlll 
tllllltlllttltMIIIIMItlltttlllllllin 



tn 



rout i no 



t 
I 
t 



I toot 

b 



vlfrb,3 



rood ? 



I froining orror* 



I 



Id 



a, roodn 



ROM PASS NO* 32 

0600 D0 

0601 OE 

0602 97 



1013 
1014 

101S 
1016 I 



tootp 

b 



«, £OO0Ob 
rcotnl 



I branch on 

r«od comman 



1017 I road or writo coaoiand 
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CP/H TUCS-47 OSSEWBLEB VH, 8 



X9 



UOC OBJ 



9803 3S40 



OBOS 3914> 
on 



0813 3979 



08 IS 

0817 3C29 
0819 D0 
0810 Bl 



081B 3940 
081D 3934 
08tF 93 



0887 3FF6 



08SB 4A 



UINE 

1016 I 

1019 

1020 t 

1021 t 

1022 I 



I elr spuv«h, 0 

lEOO bit ti 



on 



■puvdnif 1 



10S4 t 



0807 42 


1025 


Id 


A,£h«2 


0808 3FF& 


1026 


mt 


t Im-tin 


060A 4C 


1027 


td 


«, £h*C 


080B 3FF9 


1028 


«t 


a« 1 1 III' 


08O0 4F 


1029 


Id 


«,Ch"f 


OBOE 3PF4 


1030 
1031 1 


•t 


Aftiimrln 


OaiO 48 


1032 


Id 


«,<h*B 


0811 3A8C 


1033 


out 


A,%oplc 



1034 f 

1035 I 

1036 t 
1037 

1038 I 

1039 I 

1040 I 

1041 
1042 I 
1043 
1044 

1045 
1048 I 

1047 t 

1048 t 

1049 I 
1050 
1031 t 
1052 
1053 I 
1054 

loss I 

1058 I 
10S7 I 



•Mt 



mtn3f clr 



tnli Id 
b 



1 Intr. 
mpuv»l,3 
r«tum 
rOllll 
a, »«rit*n 



and 
clr 



mpuvsti, O 
spuvda, 3 



'fi*aaing » rr^ r 



ies9 

1080 
lO&l 
1062 



0830 93 



I 
I 



1064 
1065 
10&6 I 
1067 

1068 
1069 I 
1070 
1071 I 
1072 



clr 


spuvsHt 0 


•at 


spuvum« 3 


Id 




St 


*,fr»fi» 


St 




St 


Ay t iartm 


Id 




St 


Attiwrln 


■•t 


?(op06, 3^ 


b 


rcstrk3 



t to abnomal modo 



I 



t «1200 bit tlmar * 



f 



I 



I branch on 

Mr It* command 



t to abnormal mods 
I * cefsnand aKOCutv* 
I to r«tum 



I 

t to 
I franinB error 



abnormal moos 



I to rstumr^ 



01 67237 



133 



CP/n TL,CS-47 ASSEMBLER V2. 2 



LOC OBJ 



easi 39t0 

0833 83 



9B34 C8 
0a3S EO 

0S36 49 



0B37 



0838 39B9 
0830 AO 



Ahlm 

eaSF 86DF 



LINE 

1073 I 

1074 restn7i 
1073 

1076 I 

1077 n 

1078 II 

1079 I 

1080 t 

1081 I 

1082 I 

1083 t 

1084 t 

1085 t 

1086 I 

1087 r*tdi 

1088 
1089 I 
1O90 

1091 I 

1092 I 

1093 I 
1094 

1099 I 

1096 u 

1097 I I 

1098 I 

1099 I* 

1100 I 

1101 I- 

1108 I 
1103 I 

llOi I- 

1109 I 

1106 
1107 

1108 t 
1109 

1110 I 
1111 



spuwH« 1 



t to tranmnit Modi 



IfllMltltltltllflllltlllltttltlltttttI 

ttiiiiiititiitttiittttiiiiitiiitiitifffi 



Rstd 



( dAiay routine > 



I 
I 
I 





rmwt Intr, 


Id 




Id 


l,Ch*0 


Id 









t 



I to AestAb 

I noxt intr. 
11 bit tl 

I 



tlltllllttVIIII-UlltlllllllMlttlttltIf 
till llll lltttlllllltllltllllf til IMMII 



I 
I 
I 



eftsek stop bit 



I 



*bt tMt vlfrb,3 

b 



rcfftAli cir 



elr 



1112 I 

1113 
1114 I 

1119 I 

1116 I 

1117 I 

1118 t 

1119 I 

1120 I 



■puwh, O 
•Duval,3 

rOllll 



Rdd 



( d«t« rocaiw ) 



I 
t 
I 



ROM PAGE NO. 33 • 



0841 2E3A 

0843 OE 

0844 98 



1121 rddt 
1122 
1123 
1124 I 



tMtP 

b 



vlfetCh*3 
xf 

rddOOO 



I to ADnertrwX mod« 
t oKtBrruil intr» m 

m 

I return 



n 



I data 1 «»t 
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CP/m TtXS-47 aSB£MBL£R Va* 2 



Pft6£ 17 



LOC OBJ 



0B4B 3C28 
0&4D 31 

ca 



01891 OF 



08S& 40 



0BSO 3CZB 

ease es 



0860 ca 

0861 3C09 
0B&3 0F 

0B&4 Al 



0867 97 



0868 2F1A 

0660 3C09 
086C 07 
0860 3FQ9 

0a6F 41 



LINE 

lias 

11S6 
1127 

1128 

1129 

1130 

1131 

1132 

1133 

1134 

1133 

1136 

1137 

1138 

1139 

1140 

1141 



SOURCE 3TPTCWENT 



^l^c,«i»7 

rdcl0ai 



I 

I 

Id 



I 



I 



Id 
Id 

St 

clr 



a, rvadc 

a, £0001 b 

h,C»i*8 
*, vl^rte 
a, •hi 

%op06,3 



1143 
1144 
1145 
1146 
1147 
1146 
1149 
1150 
llSl 
11S2 

1153 
1154 

1193 
1156 
1157 
1158 
1159 
1160 
1161 
1162 
1163 
1164 

1165 
1166 
1167 
1168 
1169 
1170 
1171 
1172 
1173 
1174 
1173 
1176 
1177 
1178 
1179 



I to Rdp routi 
I 

Id 
Id 



Id 



rp 



I 

t 
I 
t 
t 

rdd002i r«t 
I 

I data in 
t 

t 



h«Ch*2 
l,«h»4 

a.Ch«0 



t 



I shift 
t 

rdd001t 



I 



I data in 
I out 'maF-k» 



I to Rdp 

I nawt intr* 
• 1/2 bit ti 



add 


vlf c, «h» 1 




Id 


a, r**ade 




role 


a 




and 


a, £11 10b 






4»1 




Id 


h,<h*8 




Id 


a, vlfrb 




St 


a, 9hl 


t 


Id 


a«Ch* 1 




Id 






Id 


l,«h»2 




b 


rdd002 


1 


add 


vlfe,£hM 


1 


Id 


a, vlfrb 




rore 


a 




St 


a, vlfrb 


1 


Id 


a,CK*l 





I data in 



I to rstum 



1 ncrsasa 



I shift 
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CP/H TUCS-«7 ASSEMBLCR va.a 



use OBJ 



0870 97 



QS71 39CB 
9073 BC 

0874 3948 

0876 39te 



0878 C2 

0879 E6 

e87A 40 



087B fiO 



eSTC 3908 
OSTE B6 



087F 39S0 



LINE 

IIBO 
1181 

xiea 

1183 
1184 

1189 
1186 
1187 
1188 
1169 
1190 
1191 
1198 

1193 
1194 

1199 



SOURCE STATEMENT 



I 



I to rvtum 



iiititititiMinniiittiiiitiiiiiiiiiiiii 

MM 1 1 It 11 III! ft I till 1 1 II III I III! I, I, I 

I 
I 
t 
t 

I 



Rdp 



( parity bit ) 



I 
I 
I 



rdp I 



t 



b 

elr 



parity, O 



t 

rdpOOlt mmt 



virtbfO 



I paf>ity 



t 



k» 



I 9mt to transmit n 



1196 I 

1197 I to Tdack routina 

1198 I 

Id h,Ch*S 
Id l,£h«6 



1199 
1208 

laei I 



Id 



1&03 I 

1204 I 
1209 I 



I 
I 
I 



a,£h«0 



I to Tdack 

I noMt intr. 1/2 bit 

tin 



rp 



1207 
1S08 



leio 

1811 



vlftb,0 



t 



1813 
1814 



t 



t to 



r»t um 



tttllllltiiiiiiiiiiiiiiitiitiiiiiiiiiii 
IMMnMltllMlllttllliliiiittiiiiitit 



Tdack out f 



I 

1817 I 

1818 I 

1819 I 

t 
t 

1228 tdacki elr 

1883 I 

1884 I to Rdast routirw 
I 



It 
It 



k* 



I 



I 
t 
I 



spuvsht 1 



I to 



ivo mod 



Ron PRSe N0,34 
0881 C3 



0883 49 



1228 I 



I 
I 



Id 
Id 

Id 



h, Ch«8 

i, cn*e 

a«Sh«9 



t to Rdast 

I nmut intr. 
11 bit ti 



f4 * 



* 
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19 



3J 



0884 



08dS 39B9 

0887 6889 

0889 39C8 

0888 OE 

98aC 3C28 
088E 08 
0B8F 3P&a 
089X 3£e7 
0893 0E 
OB94 A4 



0898 4C 

0899 3F1 
0B9B 4F 



0a9E 48 



08A1 391A 

08A3 na 



08O4 3934 
08A6 3941 



08A8 3940 

08PA 3973 

08AC 66DF 

08AE 3C1& 
0880 08 



1832 « 



RdMt 



1234 t 

1235 I 

1E36 t 

1237 t 
1838 I — 

1239 t 

1240 t 

1241 rdastt tMt 

1242 b 

1243 I 

1244 t»«tp 

1243 b 

1248 t 

1247 rd««t&i Id 

1248 Ine 

1249 St 



( vtop bit > 



vlfrb»3 



vlftb,0 
rd«s«4 



tvstp 
b 



st3 



1233 I 

1234 I 

1235 t 

1236 I 



again 



1200 bit ti 



1281 



1274 



1280 
1281 



1284 
1283 
1286 



A,£h»2 
t ivf^m 

a,td«r«n 
«.Ch»f 
a, t l«rln 

*, Oi*8 
A, «oOle 

»puvdn« 1 

rdMtl 



sat *coaiiMind »K»eut« bit * 



Id 

St 

Id 

St 

Id 
■t 

Id 
out 



iSt3t 



clr 



spuvdm* 3 
spuvuMf O 



to rat urn 



r-dastlt elr 



41 Id 

ine 



spuvstt, 0 
souvsit 3 
rOltll 
a«vlf 



I 
f 
t 



I stop bit arror 



I tha and 



I titsvr start 

t I200bit tiaar bi^ 



I ela«r prsvious co 
dAta bit 



{ to abnormal mod* 
I l*st intr. anabla 



t 



tui*n 
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LOG 


08J 


LINE 




SOURCE 8" 


rnTEi^NT 












r W£ 






1888 


f 






0883 




1289 








0884 


88 


1290 
1291 




b 


rd«stS 


0885 


3924 


1292 


1 




vpuvdn, S 


08B7 


3B36 


1293 






i(op06t 3 


QB89 




1294 




b 


r«t0e4 






1293 


1 






0888 


3cea 


1296 


m 


Mtst Id 


a, rMde 


08BD 


09 


1297 






• 


088E 


3FeB 


1298 




mt 


A, psAde 






1299 


t 






ROM ( 


'AGE NO. 3 


19 








0eC0 


&G8C 


1300 




b 


rdavte 






1301 
1302 
1303 


1 
1 










1304 

i3as 


1- 
1 


T0' routl 


Lnd. 



08C4 94 



08C7 4e 

oaca 3P0C 

06CA 3C06 



0aC£ 3878 



0800 C2 

0801 CC 

0802 49 



0803 fiA 



1308 I 

1307 I 

1308 t start 

1309 I 

1310 t0i 
1311 
1312 I 
1313 
1314 I 

131 S 
1316 
1317 I 
1318 
1319 
1320 I 
1321 

I 
t 
I 
t 



bit 7 




1323 
1384 I rm»t 



1328 I 



1338 I 

1331 I 

1332 I 



rp 



0804 3914 



1334 I 

1335 I 

1336 I 

1337 I 

S338 



start bit srror 



I 10 



bit on 



I 
I 
t 



tmtp 


»i 000,0 






b 


^00009 


1 


not start bit 


s*t 


«puvslt 3 


1 


mn^mrnm I i nt r . 




* 




diMbla 


Id 


a,eh«0 






«t 


a« parltt 


1 


transmit par i ty 


Id 


a,vlftl 






•t 


a«vlftb 


1 


t r ansm it d at a in 


elr 


»op^,3 


1 


out ' nark* 


ntr- 
Id 


h,£h*2 






Id 


l,Oi*e 


t 


to Tdl routine 


Id 


a,«h«0 


1 


1/2 bit tiDw 



puvdm^ 1 



I * 1290 bit count in 
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PABE SI 



LOC OBJ 



Q8D6 



0BDa 3B36 



0BDA 3C8C 
eSOC 3FFG 
eeDE 3C8B 



OBET 3ASC 
ntinuH 



08E9 G&DT 



981 



40 



LINE 



SOURCE STATEWENT 



1339 1 

1340 eir 

1341 I 

134S I out *mpAca* 

1343 t 

1344 Mt 

1345 t 

1346 t 1SO0 bit ti 

1347 f 

1346 Id 
1349 St 

Id 

St 

Id 



spuvsh, 0 



iiop0fif 3 

eontinu 

incoth 
A, t t«r^ 



13S3 
1354 t 
1333 



Id 
out 



A, t Xtnrwft 
A, incotl 
«^ tlafln 



1337 t 

1338 I 

1359 I 

1360 t 



r«tum 



r01111 



1365 I 

1363 t 

1364 I 
1363 I 

1366 I 

1367 f 

1368 I 

1369 I 

1370 t 



Tdl 



routine 



clr 



1371 tdl I 

1372 I 

1373 t rwxt Intr. 

1374 t 

Id 
Id 



Id 



•puvsh, 1 



1377 I 
1378 

1379 I 

1380 t 

1381 \ 
138S t 



h,«h*S 
*,Cft*0 



1384 t 



I Abnoms 1 oiodi 



I out • »p»c»' 



I 1S00 bit tlBwr CO 



t 
I 

t 



ivm nooi 



f 

I 



naxt intn. 1/S bit 



tim( 



1388 
1389 
1390 
1391 
1392 



Iff IIIIIMIUMIItlinitUIMIMIttlllMI 

tttfif tnif f iiif if t f f nif f v'Hf iMifiiiii 
t 

. — —I 

Tr«i routln» • 

f 
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{JSC OBJ 



LINE 



1394 I 



0aFi 


39B9 


1399 




■1 1 








1 






6903 


1396 






D 






1 






1 


1397 


1 


















1398 


1 


rmmt 


data 










08FS 


3910 


1399 
1400 


1 




Mt 


spuv«h« 1 




1 


to transmit nod* 






1401 


t 














©aF7 


3C08 


1402 






Id 


a,vlftb 








e8F9 


07 


1403 














* 


esFA 


3F0B 


1404 






mt 


A, vlftb 




1 


data Mt 






1403 


t 
















41 


1406 






Id 


•«CI«*1 








08FD 


3F0A 


1407 






St 


«,vlfc 




t 


eountsr sst 






1406 


1 


















1409 


1 


rmnt 


Ifwtr. 














1410 


1 
















C3 


1411 






Id 


h,Ch*3 








ROM 1 


POOE NO*3 






















1412 






Id 


l,fh»8 


f 


1 




0909 










to Tdo 






1413 


1 














090X 


41 


1414 






Id 


*«C1 




1 


n«Kt intr. 1 bit 



1419 f 

1416 I rm um r p 

1417 I 

1416 trsiOli 

1419 t 

1420 I 

1421 I coMwrtd 

1422 t 



ivsd 



0906 E0 

0907 40 



0906 62 



O909 40 
090A 3F0B 
0g0C 3F0A 



1426 t 
1427 
1426 I 
1429 I 
1439 I 
1431 

1432 I 

1433 II 

1434 II 
1439 I 

1436 I- 

1437 I 
1436 1- 

1439 I 

1440 I 

1441 I 

1442 I 
1443 
1444 

1449 



t Mt 

Id 
Id 

Id 



rp 

b 



1iep06,3 

K,Ch«3 

l«<h*0 

A«Ch*0 



twiei 



tlM 



I out * SpACtf* 

« to ftdMyni 



I rmnt 



intr. 1/2 bst 
timo 



I to 



rp 



lllllinillltlllltllttMKIMMIIIlMII 
tllltlMlttllltlttUllltntllllMttlItt 



RdAMyal rout in* 



I 
f 
I 



parity* 
I 



Id 
■t 
•t 



a«£h«0 
a, parity 
a«vlfe 



I count ar cl aar 
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ua: OBJ 



09eE CI 
0910 40 



0911 2fl 



0914 0£ 
0913 A3 

0916 Se7A 

0918 0E 

0919 A6 



091A 3C08 
091C 07 
09 ID 3Fe8 



09£1 41 
timm 



0928 8A 



3C07 
3F08 



1446 I 

1447 t 
144a t 
1449 
1430 
1491 I 



jmrtt intr< 

Id 
Id 

Id 



l,Sh'4 

a^Oi'0 



I to Rea 



t 



1453 t 

1454 I 

I 



xt intr* 1/a bi 



ti 



1436 
1437 
1438 
14S9 

1460 t 

1461 I 

1462 f 



iiiitiittninumtiiimiMtmmnMi 
niiiiiMinntttiniiiiinMtttinniiH 

t 



1464 t 
1463 I 

1466 I count «r 7 

1467 I 

1468 tdot 
1469 



1470 
1471 



t 

b 



tp 



1473 

1473 I 

1476 I 

1477 t 
147B 
1479 
1460 
1461 I 

14aS f 
14S3 f 



t 

b 



itp 



vXfc,eh»3 

tdo000 
vlfc,£h»7 

Tf 

tdo0ei 



d«ta Mt 

Id 



St 



»,virtb 

a,vlftb 



count *r lncr»»»i 



091F 2Fia 1464 tdo00as «dd vlfc,«h»l 



1465 I 

1466 I n»Mt intr. 

1467 1 

1466^ Id 



1469 I 

1490 t 

1491 I 

I 



0927 9F 



1494 I 

1495 I count 

1496 I 

1497 tdo000t 
1496 

1499 I 
1500 



Id 

St 



a,vlfth 

AfVlftb 



tdo00S 



I 
t 
t 



rmnt data sat 



t parity 9wt 



% data sat 



no cManga 
I naKt intr. 



LddrasB 

1 bit 



I transmit data rap 



V to 
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U3C OBJ 



e9SA 3FQB 



e4 

41 



9930 3C8D 
9932 SB 
0934 BB 



9938 E6 

9939 49 



It 



093A SA 



0930 B7 



LINE 



60URCE BTATEHENT 



1991 I 

1592 I coimt 

1503 f 

1504 tdoOOli Id 



■qiiAl 7 



1503 



«t 



*, paritt 
»,vlftb 



I parity dAta in 



I 

1597 t rmnt Intr, 

isoa I 

Id 
Id 



h,Ch*3 
l,«h"4 



a,Ch*l 



1519 
131 1 t 

1318 Id 

1513 I 

1514 t r«-««rp 
1313 f 

151G rwft 
1517 I 

ISlfi 1 1 1 1 1 » 1 1 1 II II 1 1 1 II I « t II II 1 1 If 1 1 1 1 II I II t f I 

1519 mil II Mini mini tiiiiiiiiiiiiiiiii lit 
I 

I 1 

I Tp reuttrw I 

l~ — « 

I 
I 



t to Tp 



rwKt intr, 1 
timm 



bit 



1S26 tpi 



Id 



leleot 
«««p«ep 
tp9909 



1331 



t 
I 
I 



lei countar vquaIs *spuep' 



vlftb,0 



t rwKt data 



• ^ » 



1534 I to Tlel rotttirw 



I 
I 
I 

1536 tpOOOlt Id 

Id 



Id 



1536 I 



l,<h«fi 
a,Ch*9 



t to Tlci 



I rmnt intr. t/S 



rp 



1349 t 

1541 I 

1542 I 

1543 

1544 1 

1545 t 

1546 I lel eountwr net PQual 'mpuep* 

1947 I 

1546 tp9990i elr vlftb,0 
1549 I 

1530 b tp999l 

1551 I 

1552 m I ni I n I III 1 1 n III m m n II III III I III 

1553 mnninnnniimmimniniimni 

1534 1 _ 
1555 I """" ' "< 



ti 



t rmnt data •9» 
I to rmturn 
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UOC OBJ 



LINE 




SOURCE 


1S56 




Tlel 


1337 
iSSB 
1539 

1S&0 


tlcii 


clr 


ISSt 






1563 
15&3 
15&4 


1 rmxt 


intr* 



routirw 



spuvshi 1 



I 
I 



I to ir»calv* mod* 



RCn PAGE NO. 37 

0941 EB 
9942 49 



0944 3910 



Q94a OB 



0949 3BF6 
094B 94 

094C 3946 



0951 EA 

0952 40 



19&7 I 



Id 
Id 

Id 



h«Ch*3 
a»£h*0 



1569 I 

1570 t 

1571 I 

1572 I 
1S73 

1574 I 

1575 t 

1576 Ml 

1577 Ml 

1578 i 

1579 I— 

1580 I 
15B1 I— 

1582 « 

1583 t 
1SB4 T-t 

1585 I 
1586 
1587 

1586 I 

1589 I 

1590 I 
1591 



I to Rtack 
I rmKt intr* 1/2 bi 

tl 



imiittMiiiTiiiiitiiinituiiMtiii I 
Mittntititnitiiiittiiiiiiiiiiiiiiii 



Rtack 



kt 



tMtp 
ack* fron ECU 



spuvBltt 1 

vlfri»,3 
rt«ek0 



I 
I 



I to transmit mod* 



I 

I • 



nack* from ECU 



1593 1 
1594 
1395 I 
1596 
1597 I 



tMtp xipe&,3 

b rtaekl 



clr 
clr 



vlftb,0 

SpUVUM, t 



t I el count ar 

aquaX * apucp* 

I trananit dat« 

vqual *0* 
t claar * provioua 
cotonand raauirM 



1598 t 

1599 I nakt Intr, 

1600 I 

1601 rtackSi Id 

1602 Id 

1603 t 

1604 Id 

1605 1 

1606 I 

1607 I 



h,Ch*3 
l«£h«a 

a, Ch*0 



I to Tat 

t naxt intr. 1/2 bi 
t im* 
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LOG OBJ 



e9S& 391% 



e93A 39 



0960 3a3E 
0962 31 



0964 3Fe6 

0966 18 

0967 0C 



096O 0S 
096C 3F16 

0970 D9 

0971 B9 

0973 3948 

0974 39S4 
bit el««r 

0976 3924 



0978 90 



097B 3914 
bit * 

097D 2FFD 



1608 t 



1610 I 

1611 rtacklt 

1612 I 
1613 
1614 I 
1619 I tra 
1616 I 
1617 
1616 
1619 

I 
I 



vlftb,0 



1626 I 

1627 

1628 

1629 

1630 

1631 

1632 I 



Mt 


■puvd«« 1 


It buffi 


tr rvplae 


Id 


a^MTltbh 


MCtl 




Id 


a, lei cot 


Add 


*,C>%' 1 


role 




and 




KCh 




Id 


««Ohl 


mt 


a, vlftl 


ine 


1 


Id 


A,0hl 


•t 


«,vlfth 


b 


i-t«ek2 



1634 I 

1635 I • 

1636 t 

1637 PtACkOi Id 
1636 



1640 I 
1641 
1642 
1643 I 
1644 
1649 I 
1646 

1647 I 
1648 

1649 I 
1650 

1691 I 

X&52 t 

1693 t 

1694 rt«clt3i 
1639 I 



a, vlf •€ 

AfVlf 

•«Oi'9 



elr 



b 

not 



••t 



1697 t 
1698 
1699 I 
1660 
1661 t 



add 
b 



vlftb,0 
apuvdm* 1 

spuvdHtS 

rtaek2 

9»tH ti 
vlftb«0 
spuvdnit 1 

lcicet,£h* f 



I tv^amnit data 

oquil '1* 
I I20d bit tinoi* on 



t koy data in 



I vlf 

i 



I arror not aoual 

9*th timaa 
t trananit data * 0* 

I <12O0 bit tlmar) 



t lOsoc tiiBar bit o 



I to rm N a rp 



data *1* 

• 1200 bit tl 
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PAGE 27 



LOC OBJ 



LINE 



SOURCE 8TATERENT 



ROM PP6E NO* 38 



V3ai £9SQ 



0966 
0987 



0968 SA 



0966 Pfii 



0991 06 



0996 3914 

0998 Aa 

0999 3FF6 
099B ^ 
099C 3FFS 



09AI 46 



1663 I 

1664 t 
1663 til 

1666 III 

1667 t 
1666 I— 

1669 I 

1670 I— 

1671 I 
167£ t 



iiiiitiiif iinttittntit II itiiiiiiM M 
ttttftiiiiiniiiuiiitiiiittfitfiiiiii 



tmt 

1674 I 



1676 
167T I 
1676 
1679 I 

1660 I 

1661 I 
1683 I 



1664 f 

1665 I 

1666 { 

1667 t 
1686 I 
1669 I 
1690 I 
1691 



1693 t 
169A 



1696 t 

1697 

1698 



1700 I 
1701 

170a I 

1703 

1704 I 

1703 

1706 

1707 

1706 

1709 

1710 

1711 I 
1712 
1713 
1714 I 



T»t 



roultn* 



Id 
Id 

Id 



h,£h>3 
UO%*c 

a, eh* 9 



rp 



rout irm 



ti 
b 



vlfrb,3 
itOOO 



b 

Id 
Ine 

St 



%i p0&« 3 
rvtOOt 



%mt 

Id 
«t 
Id 
«t 
Id 

St 

Id 
out 



spuvsh, 1 

spuvdBh 1 

t larhn 
«« th* c 
t isr*sn 

*, tlsrln 



I 
I 
I 



I r 



ivs mods 



I to Rst 

I Tivxt intr. 11 bit 
tins 



t 
I 
I 



f step bit cann*t f 



f out • 0* 



I Ici courvtsr doers 



t to transmit mods 
I 'leeo bit timr. * 
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LOC OBJ 



hXm 



0901 3934 



09BS 04 



09Bd 46 
09B9 
09BB 47 
09BC 
09BE 47 



LINE 



1713 p«te02t elr 
1716 

1717 elr 

1718 
1719 



1781 r««0ee» elr 



1724 
1729 
17afi 
1727 
1728 



rstaeii t 

b 



1738 
1731 



1733 

1734 
1733 



1737 

1738 
1739 
1748 
1741 



spuvtthv 8 
•puv«l,3 

rOllll 
•puvua* 1 



•puvdiKf 2 

r«t804 



eotanwnd »Mveut» Olt* on 



ftpuvdM, 3 



elr 



KpUVUMfl 1 



«ee4i 
le 



ti 



1743 
1744 
1745 
1746 
1747 I 



Id 
•t 

Id 
•t 
Id 



spuvah, 0 

A,Ch*6 

7 

a, Ch*7 
tivrln 



ROM PO0E NO. 39 
e9Cl 40 



e9C4 49 



1748 
1749 
1790 I 
1731 



09C7 3994 



Id 
out 

Id 
out 

elr 



a, teple 
a,Cn*9 

•« %ople 
■puvdn* 1 



r«llll 



t 



I dxtpmal intr.vna 



ing 



I • 10 9me bit* on ? 



t 
t 



prwlous commAnd 



bit clMr 



I 



1 



1733 t 
1734 

1733 I 
1796 

1737 I 

1738 I 

1739 I 

1760 iiiltltltllltlttlltllttlMllttUltltlltlt 

1761 1 1 1 f 1 1 1 M 1 1 1 1 1 1 11 1 M II M t tl 1 1 1 1 1 1 M 1 1 1 1 M 

1762 I 

X763 t — * 

1764 I r»-Mrp. rout in* | 

1763 I ~ 1 

1766 t 



t Start 

f 1200 bit tismr bi 



cli 
turn 
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CP/n TUCS-47 ftSBEMBLER V2. 3 



LOC OBJ 



LINE 



SOURCE STWTEWENT 



ROM PA BE NO. AO 



OPOO DO 
0Pe2 9B 

ooa3 Dl 

0A05 

eP06 02 
©OCT e£ 
0AQa AO 

03 



eft0D 3F1B 

0Aie 3Fin 
ooia 4C 

0A13 3F19 



1767 

1768 f 

1769 I 

1770 I 
1771 



1773 
1774 t 



1776 
1777 
1776 I 



1780 
1781 
1782 t 
1783 
1784 



1786 t 

1787 t 

1788 I 

1789 t 
179© 
1791 



1794 



cnpp 

tMtp 

b 

ctnpr 
tMtp 
b 

ctapT* 

tMtp 

b 



zf 

r*#«rpO 

«,Ch*l 
zf 

irpl 



Tf 



tMtp 

b 



a,£»v«3 

Zf 



XX bit tlowr 
Id 

St 

Id 

Id 
•t 



a, t iwrho 
*,«h»7 
tiinmio 

a, t lanrlo 



1796 t 

1797 I rmnt 







1798 


t 






0A1S 


a9C4 


1799 


1 wr p4i 


xch 


hi, warpel 


oai7 


2ac4 


1800 




Id 


hltMrpcL 






1801 


1 






0A19 


66DF 


1802 
1803 




b 


r01111 






1804 


t 
1 










1803 


1 1/a bit tm 








1806 


1 






eAiB 


4F 


1807 


rf««rp0t 


Id 


»» th» f 


epic 


3FIB 


1808 




»t 


Sf t ienrho 


epiE 


3F1R 


1809 




St 


Sf t litcmto 




4A 


1810 




Id 




0A21 


3F19 


1811 




St 


a, timrlo 






1812 


t 






0Aa3 


93 


1813 




b 


rwAr*p4 






1814 


1 










1819 


1 1 bit 


tlmsr 








1816 


1 






0ns4 


4F 


1817 


r«««rpl a 


Id 




0P2S 


3F1B 


1818 




St 





I TWKt intT^. 1/2 bit 
tims 



t nsMt intr. I'bit 
tims 



I tmnt intr. 6 bit 
tims 



{ nsxt inti*. 9 bit 
tints 
tiess 



t rstum 
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CP/M TLC&-47 aSSEMBLSR 



ROM PAGE N0.4i 



poee 30 



LOC OBJ LZNe 

1689 Id «,Ch*4 



OASA 1821 «t a,ti«rlo 

1822 I 

eASe 9S 1823 b rMftrp4 

1824 I 

1829 I 

1B2S t 6 bit tlmr 

1827 t 

eA2D 4P 1828 r«*ftrp2i Id m^0\*f 

eA8E 3FIB X829 vt j^ttMrtio 

QA38 4B 1830 Id ««Ch»b 

eA31 3PtA 1831 bt «,tiar«o 

0A33 46 1832 Id* *,Ot*8 

0A34 3Ft9 1633 9t A,tlsrlo 

1834 I 

0A36 99 1833 b rMrp4 ' 

1636 I 

1837 I 9 bit ti 

1638 « 



9A37 4P 1839 rwp3i Id A,Ch*f 

0A3a 3F1B 1849 mt A,ttar4to 

OASA 49 ' 1841 Id *,fh«9 

0A3B 3F1A 1842 mt 4,tl 



1843 Id ••Ch'4 

1644 St A.ti«rlo 



• PROQRAM CRROiKS) 
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CP/n TLTS-^T ASSEMBLER 

POCK 31 



8YMBCL TABL£ 





coMmo 


eoi3 




CCOTWAH 


0O1S 


conmAL 


0014 




DhATOH 


. 0081 








• 


OATAIH 


0083 


• OATAIL 


0082 


* 


DATA2H 


0083 




DOTA2L 




* 


OATASH 


0087 


• DATA3L 


0086 




0ATO4H 


0089 


♦ 


DATOAi. 




• 


OATACT 


0S00 


DCH 


OOFE 




OCL 


80FC 




DCM 




• 


0I3PA 


0O32 


• DXSPH 


0031 




OISPXW 


0034 




0X8PI. 


0939 


♦ 


DISPLU 


0033 
OOBB 


FRmiE 
♦ lOVFl 


0053 




XNCOTH 


0O8C 




iNcon. 


OTBA 




XNCOm 


0602 


• 


KEST 


0022 
















KESTCH 






KE5T0L 


0048 


* KESTIH 


004S 




KESTIL 


O044 


* 


KEST2H 




• 


KE5T2L 


0046 


« KE8T3H 


0O49 




KEST31- 


0048 


* 


KESTAH 




« 


KEST4L 


0O4A 


• KE5T3H 


0040 


• 


KE8T5L 


O04C 
















« 


KESTBH 


0021 




KESTBU 


0820 


♦ KEYND 


0029 




KEYNN 


O02A 


• 


KEYOD 


002B 


« 


KEYQN 


002C 


♦ KEYS 


eioo 




KEYSB 


02^ 


• 


KEVSC 


d00E 


* 


KEYT 


0300 


♦ KEYTB 


OOCB 




LCI COT 


000O 


• 


LDATLl 


0037 




LDATL2 


0038 


• LOATWl 


0035 


*. 


LDATna 


0036 




LDISP 


0300 


• 


LECOTH 


O08F 


♦ LECOTL 


0080 


• 


LEOSTH 


008E 




UIOVFe 


0000 


• 


LMAXN 


O3E0 


• LREMO 


OEoe 




LTABLE 


O0O0 


* 


LVIJ=EX 


0CTO 




0VER2A 


0072 


* aVER2H 


0071 




0VER2L 


0070 




OVERAl 


00 la 


« 


OVERHl 


0O11 


OVER1.1 


0010 




PARITT 


O0OC 




PARITY 


0006 




R0 


06B2 


R00O00 
ROlllO 


0&C2 
06EA 




R0O0O1 

ROllil 


06C1 




RQieee 

RCA 


06C9 


* 


R0110O 


06Ce 




0&X»=' 




0719 




RCO00O 


0734 


RCA0O1 


073A 




RCA0O2 


0732 




RCAOe3 


0733 




flCF 


073E 
0776 


RCFOO0 


• 074F 
074E 




RCF0O1 


0754 
0T7C 




RCF0O2 


0740 




RCF0O9 


RCF006 




RCFIOO 




RCFlia 


07B3 




RCFlll 


07CF 


RCFISO 


0798 




RCF121 


07AE 




RCF122 


07 A9 




RCP 


0704 


ra^pooo 

* RC3TA1 


07E9 
083B 




RCP0O3 


07E3 




RCPtSd^ 


07E3 




RCP10O 
RCSTMO 


07E1 




RCSTAB 


0838 




RCSTN 


07FA 




0820 


RCSTNl 


0817 


• 


RCSTNS 


080S 




RCSTN3 
RDAST 


edi3 

.0885 




RCSTN6 
RDA6T1 


08O3 
OBAS 


RCSTN7 
ROASTS 


0831 
06A4 




RDAMY 
RDAST4 


0909 
08A£ 




RDASTS 


06BB 




ROAST& 


o8ec 


ROD 


0841 




RDDOOO 


0858 




ROD0O1 


0868 




ROO00S 


08S7 


ROP . 


0871 




RDP000 


087C 




RDPOei 


0876 




READC 


0028 


REAON 


O027 




Rcnoo 


0060 




REMDl 


0061 


« 


REnos 


0062 


•» REra)3 


0063 




REHD4 


0064 




REMDS 


0065 


« 


REHDG 


e066 


♦ reno7 


0067 




REHOA 


O06A 




REHOH 


0069 




REMC^ 


TO&8 


RKCe 


0050 




RMX 


06FC 




Rniooro 


070F 




RHXOOl 


0709 


f^IOOS 


070S 




Rmoo3 


OTIS 


♦ 


RNH 

Rsreeo 


006B 
09AA 


« 


R6T001 


006D 
09AE 


RSTOOa 


oeec 

09A4 




RST 

RST004 


0989 
09B6 




ftSTD 


0834 




RTACX 


0944 


RTACK0 


096B 




RTACX 1 


0954 




RTACK2 


0950 




RTACK3 


0979 


RUARPO 


OAIB 




RUARPl 


0A24 




RUARPS 


OA2D 




RUARP3 


0A37 


RWARP4 


OAIS 




RWRPCH 


O0CA 




RURPCL 
SPUFF 


00C& 


• 


RURPCM 
5PUSH 


0OC9 


SERVRC 


OOOF ^ 




SPUCP 
5PU5L 


0O24 




0017 




0003 


SPUSK 


0023 




00O2 




SPUTT 


OOIB 




SPUVDH 


0004 


SPUV8H 


0000 




SPUV^ 


0005 




SPUVUW 


OOOl 




SPU 


OOFF 


SPUB 


00C7 




TO 


08C2 






0804 




TOl 


OSES 


TDACK 


087F 




TOO 


0912 






09S3 




TOOOOl 


0928 


TD0002 


091F 




TIWR2H 


eOFA 


* 


TXMRSL 


OOFB 


* 


TIMRSM 


OOF9 


TIMRHN 


eoF6 




TIMRHO 


OOlD 




TIMRLN 
TUCI 


00F4 
093E 




TXHRLO 
TP 


0019 
O930 


TXPIRWN 
TP0O00 


OOFS 




TIWRPIQ 


O01A 
0937 






093B 




TPO0O1 




TRA 


0TEE 




tr;w0O 


07F7 


TRAOOl 


07F5 




TRnX 


OSFl 




TRnxoe 


0903 




TRMIOl 


0902 


TST 


0983 




VLO04O 


0&A3 






0696 




VLO060 


0689 


VLFOOl 


063S 




VUF0O2 


0647 




VLF0O3 


0654 




VLFO04 


066E 


VLFO0S 


0640 




VUFOlO 


0623 
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CP/M Tl.CS-47 ASSEMBLER 



VLFTH 
VLFXU 
URXTCN 



SYMBOL TABLE 



VLF011 0620 



VLFEC SS16 



UARPCL OSC^ 



VLFRB 

• VLPXA 0038 

• UARPCn 00C3 



VLF38a 

VLFTB 
VLFXH 
URITEH 



OGAD 
0008 
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CP/N TU:S-47 ASSEMBLER V2.2 



LQC O&X 



LINE 
2 

a 

3 

5 
6 

7 

a 

9 



SOURCE STATEnENT 



7. 196:^, 



IvlfvM* asm 



VI. 0 



<THP47A0P> 
vlf comnunlcation ' routlTW 



% 

384 I 

30S I 



ROM PAGE NO. 4a 



eC06 2990 



ecoa 49 



OCOD 3B44 



eCOF 3CF6 

OCll 3Fac 

eCl3 3CF5 
QC19 3F8B 
OCIT 3CF4 
eCl9 3FBA 

eciB 4r 

OCIC 3FF6 
eClE 3FF3 



org 
307 I 

3«a I diMbl* 7 

309 I 

310 vlf Ml tMtp 

311 b 

312 I 

313 t push rsgist 

314 I 

319 St 

316 xch 

317 t 

318 I clssr sxt 
I 



h'eOO 



spuvsl« 3 
vlf k09 



&i vlfxA 
hlfVlfxl 

1 count «r 



I 
I 
1 



333 I 



Id 


a,£M«0 


out 


a, »ople 


s^ 


)Cop04,e 


cln 


»ope4,o 


start 

Id 


a, t Inrhn 


St 


a« Incoth 


Id 


a^ tlm*Bm 


St 


a, incotn 


Id 


a^tlnmln 


St 


a, incotl 


Id 


a,«h»f 


st- 


a, ttBnr*hn 


st 


a^ t i III' uri 



I l*st intr. dlsabl 



t push rsgistsr 



I swnt tlBisr start 
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CP/m TLCS-^7 ASSemBLER V2*8 



LOC OBJ 



LINE 



4A 

3A6C 



0C26 39Ft 



0C2C 39D0 



4d 

3FC4 
^1 



4F 

3Fin 

3FX9 



Id 
mt 

Id 

34e out 

341 I 

342 I fraMlng 

343 I 

344 tMtp 
349 b 

346 t 

347 I «od» chAng* 
34a t 



a,Oi*4 



t timvr mtart 
( l/Z bit ti 



SpUVUM, 3 

vlfx91 
from abr^ortMl to rw r aal 



t framing arror 



339 I 

39 1 I trariMit 7 

3sa I 

tostp 

b 

t 

39G I rmnt routine 
357 1 

Id . 
*t 

3S0 Id 

361 «t 

362 I 

363 I rmnt tiMvr 

364 I 

Xd 

St 

367 ot 

Id 
•t 

379 I 

371 I pop r«gist«r 

37S t 

373 vlficUt Id 



spuvBh, 1 
vlf mOS 



*,i««rpeL 



ing 



A«<h*f 

A,Ch*4 
«,tiarlo 



t to nonojil mod^ 



I tr«n«ait aod» 



t add 



B h*019 



a« VlfMA 



ROM PAGE NO. 49 



0C40 29S9 



QC4e SB 



dC43 00 
0C44 4P 

0C49 3Fia 



374 Mch 

379 I 

376 I rot urn 

377 I 

376 vlfKOOt rvti 

379 I 

380 I 

361 t framing o r ro r 

362 I 

363 vlfM01t nop 

364 Id 
369 St 

366 t 

367 I Id 
366 I St 



hi, vlf Ml 



,«h»f 
>, sputt 

.,Ch»f 
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CP / M TUCS-47 ftSSEMBLEB Va. 2 



3F1A 



LOC OBJ 


LINE 


SOURCE 


STATEHENT 












389 1 


Id 


«,£h»7 






390 9 


at 


A, ti«mm 






391 t 


Id 


s« «h*c 






392 1 


«t 


«,ti«rln 






393 1 

394 1 


Id 


s,Sh*4 






395 1 


out 


s, <oplc 


1 


3C6C 


39& { 
397 


Id 


A, Incoth 




3F1B 


398 


St 


s,tlmrho 




eC4B 3caB 


399 


Id 


A, Incotn 




3Flfl 


40O 


St 


s,ti«rno 




(BCAF 3CaA 


401 


Id 


A, ineotl 




OCSl 3ri9 


408 


St 


a« tinrlo 






403 t 








OCS3 3B36 


404 


s«t 


%op0e,3 






40S t 








ecas GC3£ 


406 


b 


vlfx03 





407 I 
400 t 

409 t transnit 

410 I 



418 f 
413 

414 

41S I 

416 

417 

416 

419 



421 I 



486 I 



f 
t 



Blr 


%op0&ft3 


Id 


A« Vlftl 


St 


«,vlftb 


Id 


•♦JEh» f 


»* 


Aftim^e 


St 


tinrmo 


Id 


' A,<h*-s 


St 


AftlBB'lO 


Id 


«,fh«8 


St 




Id 




St 


«,M*V*pCl 


b 


vlfx03 



PSSEMBLY COMPLETE, 



«nd 

0 PROQRAM ERRORiS) 



tims 



I out *nark* 



I tr-snsmlt buf-fi 
elssp 



I tiamir s«t 



I Rsact rout in 
I to rstum 
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PAGE 4 



SYMBOL TOBLC 





0int ^ 




0l0lf 4 








UM 1 1 IVH 1 


WW A 


UN IMloW 










Woe 


* 


UHl Hen 


vvcsa 


DOTOSL 




• DATA3H 


0967 


« 0ATA3L 


0986 




0OTA4H 


9969 






♦ DATmCT 




^ o%#*u 

* DCH 




* 




90PC 


DCH 


OOFD 


♦ DIShh 


BHft32 


* DISPH 


0831 




OZSPIw 


OB34 


DXSPL 




# DXBPLU 






9330 






0O6C 


IKCOTU 


sesA 


INCOTN 


008B 


♦ HEBT 

♦ KESTIL 

♦ KEST31. 


ooss 

0044 


• 


KESTOH 


0043 


KESTQL 
KEST2L 




» KESTIH 
« KEST3H 


0045 


* 


KEST2H 


0047 




0049 


0046 


* 


KEST4H 


004B 


KEST4L 
KE5TBL 


9v4A 


• KEST3H 

• KEYNO 


004D 

eo29 


4 KESTSL 
* KEYNN 


e04C 

eo2A 




KESTBH 
KEYC30 


OlBSl 
002B 


KEYON 


908C 


♦ KEYS 


0100 


♦ KEY8B 


osso 


* 


KEYSC 


oeoE 


KEYT 


03O0 


• KCYTB 


OOCB 


♦ UCICOT 


0000 




LOASUl 


003B 


LDASL2 
LECOTH 


9938 

sesF 


♦ LDA^I 

♦ LDATHl 

♦ LECOTU 


0039 


« LDASM2 


003A 




LX>AT1.1 

LDISP 

LEDO 


0037 


0035 


« LDATie 


0036 




OBOO 


aoeo 


• LECOTM 


008E 




0310 


LIOVPl 




• LI0VF2 


0000 


* lhaxn 


03E0 




LREHO 


OEOO 


UTABUE 


0000 


• LVLFEX 


ocoe 


* OVER2A 


0072 




0VER2H 


0071 


C3VER2L 


0970 


» OVERAl 


0012 


• O^RHl 


OOll 




OVERLl 


OOlO 


PAR ITT 


oooc 


* PARITY 


0006 


• READC 


0028 




REAON 


0O27 


REMOa 


0060 


* R£»>ID1 


0061 


4 REMDS 


0062 




REKD3 


0063 


REHD4 
REnOA 


0064 

oe6A 


• REMOS 

• REHOH 


006S 
0069 


» REn06 
• REllOL 


0066 

oo&a 




REMOT 
RKCC 


eo67 

OOSO 


rCfwi 


00&8 


« HHL 


006D 


* ANN 


oo&c 




RURPCH 


OOCA 


RWRRO- 


ooca 


* RURPCn 


00C9 


«- GERVRC 


OOOF 




8PUCP 


08S4 

eolfi 


SPU3H 


0003 


• 5PUSK 


0023 


« SPUSL 


ooos 




BPUTT 


SPIA/DM 


0004 


8PUV&4 


0000 


SPUVSL 


eoos 




SPUVUM 


ooox 


SPU 


OOFT 


* SPWB 


00C7 


• TIMRaH 


OOPA 




TXHRSS. 


ooFe 


TXMR2M 


eOF9 


TIMRHN 


00F6 


TIMRHO 


OOIB 




TIMRLN 


oeP4 


TXMRLO 
VI_FEC 


0019 
0016 


TIMRMN 
• Vt-FEX 


OOFS 

oceo 


TIMRHO 
• Vl^RB 


OOIA 

oeo9 




VLFC 
VU=TB 


OOOA 
0008 


VLFTH 


0007 


VLFTU 


0006 


VLFXOO 


0C42 




VLFXei 


OC43 


VLPX88 


0C57 


VLFXea 


0C3E 


VLFXA^ 


eos£ 




VUFXH 


OOSl 


VLFXL 


OOSO 


UARPCL 


00C4 


WARPCn 


oocs 




URITEH 


0026 



♦ uRiTEN oees 
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CP/H TUCS-47 ASSEMBLER va. 2 



UOC OBJ 



LINE 



SOURCE STATEMENT 



1 

a 

3 
4 

5 

7 
8 
9 







7. 19( 




ll^BfDO* ASM 










(TnP4740P) 






n 


MBotv* routifw 







•nolist 



2S8 I 



ROM PA^ NO.S& 



0EO9 




239 


org 


b*se8 






860 1 










261 1 










2S2 It tl 




t 






263 t 






OEM 


3F6A 


2&4 


St 


s«rs«os 


0E0S 


44 


26S 


Id 


«, Ciei00b 


eces 


13 


£66 


MCtt 


«« sir 


0EO4 


366F 


267 


■ ielr 


il, 101111b 


OE06 


2968 


268 




Jil,rMOl 






269 1 










270 III! 


to stop 


tin»r2 






271 1 






0EB8 


40 


272 


Id 


4, CO 


e£09 


3Aao 


273 


out 


A, %opld 






£74 lilt 


efiaek Nl 






273 t 






0E8B 


3CfiB 


276 


Id 




0EdD 


D3 


277 


empr 


*«<h«3 


0E9E 


0£ 


278 


tsstp 


xt 




6ESC 


279 


b 


intl00 






280 1 






0E1X 


D3 


281 


cmpr 


^tz 


0E12 




282 


tsstp 




0E13 




2S3 


b 








284 1 










S8S III 


Nl-1 or 


0 


0E14 


41 


- £86 


Id 




OEIS 


3F6B 


287 


St 






* 


288 1 




+■ 






289 II 


sstting 


tim«r2 on 4* 9ms 


0E17 


4F 


290 1 
291 


Id 
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LOC OBJ 

eEia 3Pra 

OEIB 3Fr9 
0£lD 3FFB 

0eiF 46 

3AaO 



LINE 



eE26 3802 



acan be 



eE30 47 
eE33 4C 



BC3& 4B 
9E37 3AaO 

ee39 49 



•t 

Id 

St 



S96 I 



Id 

out 

b 

t 

I t I HXm^ 

I 

lnt808t Id 

•dd 



a,tiarBn 

ftttlinrem 
a* t lvr2l 

4«<a 
A,9^1d 



307 
308 



«, ti«r81 

•»Ch*B 

« 

cf 

tff«tai0 



I ti 



t 

iju»p on carry • 1* 



310 
311 
312 
313 
314 
313 
316 
317 
318 
319 



I 

II 
I 

1^20001 mmt 
t 

Id 
*t 
Id 

St 

Id 

St 



svtting ti 



A, tiBr2h 
«,<h*7 
t lsr2ii 

SftlHrZl 



I 



Id 
out 

Id 

St 



*« VODld 



|st«rt 



INI 



eeae 3cp9 

ROH PAGE NO. 97 



327 I 
326 II 

330 intai0i Id 



b rvt2 
•tsrt ds«« rscsi 

s« tliarSiii 



0E40 


DF 


331 




e«pr 




0E41 


fiESB 


332 




b 


ln2080 






333 


1 






0E43 


43 


334 




Id 


•t C3 


0E44 


3F6B 


339 




St 


4f mti 






336 


1 










337 


1 


rmm cl 


mmr 






338 


1 






0E4e 


C6 


33B 




Id 


h,C6 


0E47 


C0 


340 




Id 


1,C0 






341 


1 






0E48 


11 


342 


■ev 








343 


1 







tNl-3 
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CP/« TI.C3-47 fiSSEMBLER VS. S 



LOC OBJ LINE 



0E49 


OP 




int211 1 


*- 

vt 






lo 


9 A V 




ine 


L 














19b #D 


Bb 










Bb^b 


AA 

9B 








irrtsis 


ObAr 








O 








3S0 
3S1 


1 
1 


swttino 








352 


1 








3FF8 


353 


lnt&l2t 


vt 


a, tisrai 


0£S2 




354 




Id 


a« Ch* ^ 


0E53 


3FF9 


355 




•t 


a« timrSm 






356 




St 


a* tim-^ 






357 


1 


* 




0CS7 


48 


3S6 




Id 


A ^ ft 

a« £6 


(BESS 


3ABD 


3S9 




out 


a«9Copid 






3G0 


t 








6EE7 


361 




b 


t^2 






362 


1 




• 






363 


ttt 


data rm 








364 


1 




Nl^ 


0E5C 


3C6C 


365 


intieet 


Id 






31 


366 






^i 






367 


1 

f 


Id 






CS 


368 




h,<6 






369 


t 


- 


O£&0 


3cra 


378 




Id 


a,tlMr-21 






371 


t 








3899 


372 




add 


a,«9 






373 


t 








6£87 


374 




b 


intise 






375 


1 








3CfiD 


376 


intlldt 


Id 


a« ml 


eE£S 


DO 


377 




empr 


a* CO 


0E69 


eE 


378 




tMtp 


zf 




Ba 


379 




b 


lntl2l 






388 


t 






QE6B 


Dl 


381 




emor 


a,£l 


0E6C 


0£ 


382 




tMtp 






BE 


383 




b 


intl22 






384 


1 






0EfiE 




385 




cnpr 


at £2 




QE 


386 




tMtp 


zf 


0E7e 


6ES3 


387 




b 


intl23 






388 


1 










389 


1 


N3»3 I 


J- 12 


©era 


dC 


390 




Id 


a,9hX 


0E73 


3821 


391 




or 


a, CI 


0E73 


0F 


392 




St 


a,9hl 


eE76 


6Ea7 


393 
394 




b 


intl3a 


0E7B 


ec 


395 


1 

intl21i 


Id 


a«9hl 




3828 


396 




or* 


atCa 


0E7B 


0F 


397 




St 


a,9hl 


«E7C 


6Ea7 


398 




b 


lntl30 



|a(00e M3 
tN3»0 ? 



|N3«1 7 



lN3«2 7 
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CP/H TLC9-^7 ASSEMBLER 



LOC OBJ LINE 



399 I 



eETE 


ec 


4m 


lntl22i 


Id 




BETT 


3824 


401 




OP 




Ron 1 
















408 






- 

a, Mil 


QEae 


a? 


403 
404 




b 


irvtl3a 


BEBS 




403 


1 

lntl23t 


Id 


A.0hi 


0Ea4 


38£8 


408 






A* c& 


OEBG 


OP 


407 






A Mil 








1 












in% lovi 










At A 
^4 W 




A94«d 


A% SI 






^4 * 




m% 


Af ml 








1 






OEfiD 


D4 


413 






A0 










D 










1 














IS 


A» AW 






A9 Y 






Af ml 








1 






QE92 


3C6C 


419 




Id 


At I^TMI 


0E94 


3601 


429 




•dd 


»«<i 


BE9fi 


spec 














42a 


t 






0E98 


D8 


423 




cmor 




8E99 


0£ 


424 




tMtp 






OS . 


426 




b 


IntXSO 






427 
«2B 


1 
t 




tiM»r2* 


0E9B 


4F 


429 


1 

in«140i 


Id 




0E9C 


3FFA 


430 




•t 


a« t lOT-Sh 


0S9E 


3Fr9 


431 




•t 




OEM 


4e 


432 




Id 


ce 


0EA1 


3FPB 


433 




mt 








• 434 


1 






e£A3 


48 


439 




Id 


«*C8 


dEA4 


3A80 


436 




out 


a,ftebld 




6EE7 


437 




b 


r^2 






438 


1 










439 


lit 


Cl«t« Chi 


icli ft convrt 






440 


It 


ch«ck ct 


»d» wM co«pl»tb 






441 


1 






QEAB 


E0 


442 


intl9et 


Id 


l,t0 


0EA9 


0C 


443 
444 




Id 


*«(»hl 


eEAA 
0£AB 


01 


449 


1 


cnpT- 


a«<l 


6EEe 


446 




b 


lntl60 






447 


1 


Id 


QEAO 


es 


440 




IfCS 






449 


1 






ec 


490 




Id 


A, 9hl 



ljunp on N3<4 



t M3< 



t*<— N2*l 



IJtUBp N2^ 
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CP/M TLCS-47 ASSEMBLER V2. a 



9J 



UXNE 



4S1 I 



0EflF OD 



434 I 
433 I 
4S£ I 



438 t 



0C&4 IF 



460 I 
461 
462 I 



464 9 



eEB6 16 



467 t 

468 f 

469 t 
470 
471 I 



BEBO 00 
QEBB CE 



0EBE 4C 



473 
474 
473 9 
476 
477 



ROM PASS N0.99 « 



as 

4D 



cmpr 
b 



irttl60 



Id 



Id 



Id 



I, £7 
1,C3 

A« 9nl 

lntl6e 



d«t« convwrt 



Id 

oapr 

tMtp 

b 

Id 
■t 



intl7l 
*, de« 



BECS 19 



3FFC 
4F 



478 b 

479 t 

480 lntl71i Id 

481 St 
AOS I 

463 lntl72t d 
484 t 

Id 

St 



intl72 

A,£ri*d 
**di 



486 I 
487 
468 I 



0ECO 31 



490 

491 I 

492 n 

493 
494 

493 I 



Id 

St 



497 
498 t 



0EDO £250 



500 1 
301 
502 9 



Idl 
xch 

Idh 
call 

•St 



|1< 



Sf Ohl 
»«dcl 

dcti 

A, 0dc 
*«1 

s. Otic* 
s,h 

ksysb 
spuvshi 3 



I 



Ivsd data was amror 



chsck data was eosplsts or not 



9 data was not coraplsts 



9 data count sr sat ting 



fdata countsrssttlng 
C4 



9 data count «r sstting 



9 data count st* sstting 



9 rsfBOts flag on 



159 
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UOC OBJ LXNC SOURCE STaTEHENT 









1 
1 


Mttlng tlMrS 










Id 






3FFA 


909 






h* 






906 




All 


A #Ht 3 






SOT 




m% 


m l»9 


WCUH 










Ml V 


















Sift 


1 

9 










Sil 


















& ^ AM ft ^ & 






913 


1 










914 


tt 










919 


1 


* 








916 


intl60f 


Id 




0E£1 




917 




•t 




0EE3 


3F6C 
3F6D 


916 




•t 




e£E9 


919 




St 


««rfil 




1 






921 


Ml 


rvtum 


routln* 


0EE7 




923 


1 

r«t2i 




hl,rmoX 


0CE9 


47 


924 




Id 


«,£Olllb 


9EEA 


36Air 


929 




dlelr 


11, leilllb 


OEEC 


13 


926 








•esD 


3C6A 


927 




Id 








928 


II 






8CEF 


3B46 


929 




Clf- 


«epe6,e 






939 


t 








as 


931 




rvti 








S32 


It 










933 


t 










934 


1 










939 


t 







936 vnd 
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CP/fl TLC&-A7 OSeEftBLER 



COWMAD 

DCH 

DX8PH 

INT109 

I^m&e 

INT2Xe 
KESTdH 



TO13 



0031 



* KeSTAH 

* KEYhfD 
« KEYS 

* LCICOT 

* UD«T«2 



* LTRBLE 
» OVERLl 
•» REMDl 

* REMOS 
« REMOH 

RNH 

* RURPCL 

* SPUSH 
SPUVSH 

* 8PUB 

* TXHRHN 

* TIMRmN 



0900 
003& 
003D 
0000 
0010 
0081 



006B 

00ca 

0003 
0000 
00C7 



VLFXU 



00F3 

000A 
0007 

0O90 



• connFC 

OCL 

• DI8PIW 

• INCOTH 

• XNTllO 
XNT130 
INT171 
INT211 
KE5T0L 



LDISP 
LIDVFl 
LVLFEX 
PftRITT 
REM02 
REMOe 

R^&. 

RURPCn 
SPUBK 

spuva. 

TIMR2H 
TXriRHO 
TXMRMO 



SYMBOL TPBLE 

0013 * 
00FC 

0034 4 



0EB7 



KESTAL 092A 
KEYNN 0020 



0037 
0B00 
0600 
0C00 

000C 



0066 

00&a 

0060 
00C9 
0020 
0003 
00Ffl 

001B 
001A 
0016 
0006 

UPRPCL 00C4 



DX8PL 

XNCQTU 
XMT121 

irrriAo 

INT172 
IhrT2l2 01 
KESTIH 
KEST3H 
KESTBH 
KEYOO 
KEYSC 
L0OTL2 
LECOTH 
LIDVF2 
OVERAl 
PARITY 



RNM 



spuvun 

TIMRa. 
TXmRLN 

VLFRB 

uPRPcn 



0014 

00FO 



0041 



000E 
003a 



0000 
0012 

000B 



REn07 0067 



006C 

0e0F 

0002 

0001 



00F4 

0018 



DATftCT 

DXSPn 

OISPUU 

XMCOTM 

xrm22 

INT1S0 
XNT200 



KESTIL 



KEYm 
KEYTB 
LORTMl 



OVERHl 
REI1D0 



REnOA 



RURPCM 

SPUCP 
SPUVDM 

6PU 

TIIlR2n 
TXHRLO 
VDRTflL 
VUFTB 



00^ 



0043 
0024 



0040 

00^ 

e0CB 

0039 
003C 



0011 
0060 
0064 

006A 
0050 
00CA 

0021 
0004 



0019 
0017 

0008 
0091 



DEFINEO 123 USER SYI4Btft.(S> 
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LOC OBJ 



LINE 



I 
3 

4 

9 

■6 
7 

a 



7. 1983. 



VI. d 



(TnP474ep> 



•nollst 



289 t 



ROM NO. t 



0059 3C17 
TOSS DP 

90SS 3ri7 

0097 AB 

0036 3C23 
e03A 3E3 
0090 AC 



0061 4F 



0088 40 
0087 3r23 
0069 3P24 



O06B aA 



291 I 
298 rkevi 



299 I 



299 I 

300 

301 



303 t 



I 



397 I 





h«09e 






empr 
b 


spuf f 
rkc«9 


* 




Id 
•t 
b 


«f mpuf f 
rkc^ 


1 


to return 


b 

clr 


«• vpusk 
•«»puco 
rkeiid 

s*rvre,0 


1 
t 


4 

ftOUSkOVDUCD 

clear •«rvic« r 


elr 


spusl«9 


1 


nwM cnaractwr a 


Id 









319 »t 

311 I 

312 I »pu«K,bpucp 

313 I 

314 Id 
319 Pt 

318 St 
317 I 
316 I 

319 I 



4, kv«t01 

A, IcMtOh 



4«<h>0 
4, ppusk 
A« Bpuep 



r»tum 




321 I 

322 I 

323 t buf r«r 



I no k»y9trok» 



0167237 



162 



CP/N TLC9-47 ASSSMBUER 



LOG OBJ 



Z2BC 3C24 
B0&F 3F0E 
0071 3C0E 

0073 es 

0074 3B3£ 

0076 31 

0077 C4 

0078 0e 

0079 3fiA£ 
007B 0F 
0070 3883 
007E 0C 
007F 3B6E 



rkoQi Id 



St 

rkcttlt Id 



Id 

rkcsSs Id 

add 

St 

Add 
Id 

rkc«3i add 



ROW PAC^ NO. a 
0081 0F 



0084 3B9C 
0086 6078 



008A 2£1E 



and 



St 

add 



add 

cmpr 



a^spucp 
a 

at ksysc 



a,C1110b 

h,«h»4 
a,l»hl 

a,Ohl 

l,Ch'3 

a«9hl 



a,0hl 

l,Ch*3 



k*ysc,Ch*r 
kv/se, £h« 1 



I 1<— 1-I-3 



I 1<— 1-2 



I buffmr bottom ? 



I ksysc< — ksysc-l 



008C 


6071 


3Sd b 
3S9 t 

36e 1 spusk< — 


rkcsl 
( spusk*spucp > 


• 




008E 


04 


361 t 

362 tm 


itp ef 


% 


ef < — 1 


008F 
0090 


£3 


363 1 

364 Id 
363 Id 


h,fh*2 
l»»i*3 


1 


sDusk » m( hi 


0091 


3C24 


366 t 

367 Id 


a, spuep 




* 


0093 


14 


368 1 

369 sut 




1 


spusk--spucp 


0094 


or 


370 1 

371 St 


a,9hl 


1 




0095 
0096 


40 

3F24 


372 1 

373 Id 

374 St 


a,£h'0 
a, spucp 


1 


sDuep <— 0 
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CP/H TLCS-47 ASSEMBLER va*S 



LOC OBJ 



LINE 



0098 eeftB 



0131 B6 



37S 

377 I 

378 I 

379 t 



I to rvtuy^n 



ROM PAGE NO. 4 

01 oa 

9100 

0101 3Fee 

0103 3F29 

OlOS EO 

0108 4E 

01O7 3AA9 

0109 2300 

OlOB 3B 

OlOC 3027 

OlOE DP 
OlOF OC 
one 98 

0111 18 

0112 3FZ9 
0114 3C0E 

0116 3F2ft 

0118 2F1E 
Oil A 2E3E 

one B2 

01 ID eCFS 
01 IF 3B74 

0121 e30O 

0123 3A27 
0125 3D34 

0127 DF 

0128 OE 

0129 B6 

Ol&A 18 
012B 3F29 
012D 3C0E 



380 

381 I 

382 k«y«i 



389 t 



387 

388 t 

389 fcvyOOli 
t 



392 I 
393 
394 I 



Id 

St 

•t 

Id 
Id 

out 
call 
Meh 
In 



tMtp 
D 



401 



St 

Id 



I 



406 kvyOOE* add 
407 



♦99 I 
410 

411 
412 I 

413 
414 I 

419 

416 
417 I 

418 

419 



out 

cli- 

call 
in 



421 I 



tntp 
b 

ine 

•t 

Id 

St 

b 



If" loe 

kvysc 
ksynd 

l,Ch»0 
Sv Ch*» 



kvyt 
A«b 

Klpe7,s 
zt 

kvyOOE 



«« ksyi 
s, ksynn 

twysCfCl 
ksyse* Ch'3 
k*y003 

Sh* f , 9b»o«9 
«op04,3 

kvyt 

«lp07, m 
«op04,3 



427 I 



«v ksynd 
ksyse 
kvynn 

kvyOO^ 



I 

I ti 



t 

I 
I 
1 



I 
I 
I 

t 
I 
I 

t 
I 



I 
I 

I 
I 
t 
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CP/« TIX3-47 fiSSEWBLER V2.2 



LOC OBJ 
0132 30 

ei3S a? 

0136 30 

0137 3C29 

0139 DF 
013P OE 
ei3B 617D 

013D 3891 
013F OC 



ROn POSE N0» S 

Q140 aa 

0141 B3 
014a 3C29 

0144 DE 
0149 OE 

0146 91 

0147 DO 
0146 OE 

0149 91 

014A DB 
01 4B OE 
014C 91 

0140 07 
014C 0E 
014F 91 

0150 B3 

0191 3C2B 
0193 3E29 

0195 AB 

0196 3C2C 
015B 3E2fl 
019A AS 

019B 39E0 
ei9D BB 



LINE S 


tOURCE S 


TftTEHENT 






















428 k»y003t 










A- 




469 


role 












430 


b 


Icaywl 










431 


b 


ksyOOl 










432 1 














433 k»y004i 


xeh 






- 






434 


Id 


a, kvynd 








ft 


435 t 
436 














437 
438 


tMtp 


zf 


f 


* ^ ^ » ^ 






b 


kvyOOS 








JO 


439 1 
440 


en PIT 


l,«h»l 


1 


* 






441 


tvstp 


If 


1 








S 














442 


b 


kayOSO 


1 








443 


b 


IcwyOOe 


t 








444 t 

445 kvyOaOi 


Id 


A, kvynd 










% 














447 




«t 










446 


tMtp 


zf 










449 


b 


kflyQ21 










458 t 














451 


cnpr 


4,£M'd 










492 














493 


b 


kvyeSl 










494 1 

495 
















a,SM*b 










496 


tMtp 


zr . 










497 




k»ye21 











456 t 



460 
461 



tMtp 

b 
b 



*,»l»7 

Zf 



463 I 

464 keyOaii^ Id 



oi&e B2 



467 I 

466 Id 

469 cmpr 

470 b 

471 I 

472 tMtp 

473 b 

474 1 
479 t 

476 kayOSOl tMt 

477 b 
476 I 

479 I 



k«y086 

a, kvyod 
kflyvid 

kvyoe7 

jk,k«yon 
A, kvyrm 
kayW7 

mpuwtif 2 



BpUVSlfO 

kvyOia 



t 
t 
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CP/n TIXS-^7 ASSEMBLER 



LOC OBJ 



0161 S80B 



etfi3 ease 



0167 An 
9166 1903 

ai6A 3C29 
016C 



0170 3F2C 



0172 &A 

0173 394g 
017S 39S0 

0177 m 

0178 3909 
01 7R 3960 
017C AA 



0208 30 



UZNE 

480 
481 I 



Mil 



CAll 



403 t 
484 I 



017D 3C2B 
017F OF 

ROM PAGE NO. 6 

0180 6168 

0168 3969 
0184 616A 

0166 3949 

0166 3992 
010A 6173 



467 I 

466 k«y007i 
469 I 

490 fc«y00ai Id 

491 Vt 

492 Itf 

493 at 

494 I 

499 I 

496 k«y010t 

497 I 

496 k«y006t 
499 

900 b 

901 I 

902 It«y022i —t 

903 elr 

904 b 
909 I 

906 t 

907 V 

900 kvy0e9a Id 



910 



t 



911 
912 t 
913 
914 

919 I 
916 
917 I 
916 I 
919 

I 



tMt 

b 

elr 



elr 
b 



922 I 
t 



ROM PA8E NO. 6 



0200 



I 

926 d«t«et 



t Id 
xeh 



d«taet 



ksysb 



spuval, O 
ksyOOO 

•piiwltO 



kmynn 



•puvsl, 0 
spuv«h, 2 
kayOOO 

•puv»l, 0 
•pttvvh, 2 
kpyOOB 



capr th* f 



kpy007 

•puv« 1,0 
kpyOOO 

•puvpl , O 



■puslv 1 



h«200 
«.« kpynn 



926 I 
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LOC OBJ 

0803 10 
0204 DF 



LINE 



0206 OA 

0207 3C89 
0S09 SC 
0SOO 9E 



020D 5E 
0a0£ P6 

0&0F 30 

0810 30 
1 4F 



0214 3FFE 
0S16 10 
0217 3FFC 



021A 31 

0S1B 32 
021C 30 

021D 2A 

021E 30 
021F 3824 
0221 90 



0229 90 

0226 30 

0227 38 
0229 90 



022E 3FFD 
^30 4P 
0231 94 



S29 




mov 




530 








331 




twtp 




S32 




b 


dAt«04 




1 






334 




Id 


«^ kaynd 


333 




tMt 




536 




b 


d«t«01 


537 


■ 






53a 




tMt 


At 1 


539 




b 


d«ta02 


54e 


1 










tMt 




SAP 




K 
w 




543 


t 












A. h 


SAS 


t 
i 






«A g 






•* n 














w • 










«f CJdi 


SSA 






"1 • 












1 




















*f ♦ 


555 


1 






55fi 




Idh 




557 




MCh 




558 


1 






559 


dat«10i 


r»t 




569 


1 






56 X 


CSAt«01l 






562 




or 




563 




b 


datA05 


564 


1 






565 


dat«02r 


xcn 




566 




or 




567 




b 




566 


t 






569 


data03s 


MCh 




JTO 




or 




571 




b 


dataes 


572 


t 






573 


data04i 


Id 


&9 kaynd 


57A 




xeh 




575 




Id 




576 




«t 


a^dctt 


577 




Id 




578 




b 


dat«06 


579 


1 






sao 








58t 








582 


t 
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PME 7 



0167237 



LOC OBJ LINE 

# 

ROM PA8£ NO. 9 



0S3w 






h* SS0 




JO^ f 












hi. kMtbl 


esse 3caa 


566 t 

\ 967 


Itf 






0 

SCKI 1 






8894 391S 










0 












A. £h*S 










029S f)C 


0 


D 






i 0«99 
















996 1 






08 


998 1 
999 


inc 






600 1 

1 601 


«t 


Jitt spuvk 

^^^^ ^^^^^ ^ ~ 




608 t 
683 


relc 


• 




684 t 






0261 3831 


E 609 


•nd 






606 1 






9efi3 31 


607 






0864 C4 


606 1 

609 


10 






616 1 






eafis 3C» 


0 611 


Id 


«, kMtbl 


8867 0F 


618 


ot 


A,0H1 




613 1 






0266 16 


614 


ifie 


• I 




619 1 






0869 3C8 


1 616 


Id 


*,kMtbh 


0868 OF 


617 




a,0hl 




616 1 






086C an 


619 hmymb^ 
680 t 






ROM PAGE 


NO* 18 






0300 


621 


org 


h"308 



0308 48 

0303 08 

0304 80 



kvyt routi 
kvytt «t 



Id 

686 

629 kiiytOi Ine 

630 nop 
631 



t kay eurrvntly d« 



I 



en^r act »r av 



I MTViC* r«QUttSt 



a^kvytb 
««Ch*8 



0306 00 
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CP/H TLCS*47 ASSEMBLER V8. Z 



6 



LOC OBJ 

0307 ec 

0308 BA 

0309 83 



UINE 



ROM POeS. NO. IS 



0319 10 

0316 SP 

0317 33 

0318 AS 



0319 3804 
031B 3FFD 
031D 4F 
031E 3PPE 

0320 31 



0324 31 



0326 30 



633 




tMtp 




634 




b 


ksytl 


639 


1 






636 




b 


ksytO 


637 


1 
fl 






63B 


k»vt 1 1 


Id 


A, kvytb 




t 
1 






640 








641 


1 






&4S 


g 
f 






643 


1 

w 








III 

Www 






645 


III 
f f f 






646 


1 ft 

www 




- 


647 


til 






648 




erg 


h>319 


649 


f 






690 


1 l«dd 






691 


1 






692 


Isddi 


laov 


b,« 


6S3 


1 






694 




tamt 


at3 


699 




b 


laddOl 


696 




b 


IsddOO 


6S9r7 


1 






698 




coda 




699 


f 






660 


IwddOli 


add 


a,<h«4 


661 




St 


A, den 


662 




Id 




663 




mt 


4* dch 


664 




XCt) 


4,1 


669 




St 


a, del 


666 


t 






667 




Idl 


A«OdC 


668 




XCfl 




669 


t 






670 




Idh 


«, 9de^ 


671 




xeh 




678 
673 


1 


rst 




674 


( 






679 


1 







03SA EO 



4F 

IF 



I for sach 

677 I 

678 laddOOi xch 

679 1 

680 Id 

Id 



Id 

nor 



giuHMnt 

hi, kastbl 

1,«0 
h. 



662 t 

683 

684 
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CP/H TLC8-47 ASSCnDLSR V&£ 



LOC OBJ 



LINE 



essF la 



9331 IF 



t 

606 
667 I 

688 



I 



699 I 



•t 

1 
Id 



691 



0333 



t 



697 I 

698 I 

699 I 

y^m III 

791 III 
7BE III 



ROM PAGE NO. 13 



793 erg 

794 I 

799 I flash r«utt 

796 I 

797 flash t 
798 



9360 3C33 

9362 9C 

9363 A9 



9364 ^ 
9369 3F; 
9367 3F3A 



719 

711 
7te 
713 
71* 
716 I 
716 
717 

716 
719 I 

7S9 t flashing 
721 I 

Id 

St 

794 St 
723 I 

796 flash9t Id 



a,9hl 



••Ch*f 

a«9ni 
a,9til 

hi, kMtbl 



h" 



Id 


a, Idatdl 


St 


a, Idasal 


Id 


a, Idataa 


St 


a,ldaaae 


Id 


a, Idatll 


St 


a, Idasll 


Id 


a, Idatlft 


St ' 


a, Idas 19 


Id 


a,displM 


tMt 




9 


flash9 



036B 90 



a,Ch*f 
a, Idassl 
a« IdassS 

SfdisplM 
*«l 

flashl 



9360 4P 
936E 3r3B 
9379 3F3C 



729 I 

739 I Isd flashino 

731 I 

732 Id 

733 St 

734 St 
739 I 

736 flashl I Id 



a,Ch" f 
a, IdasU 
a, ldasl2 

a«dlsoii» 



t 



net flashing 



I Isd not flashing 
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CP/M A&SEinBLEfl V&. 8 



to 



UOC OBJ 
0374 SD 



SOURCE STOTEMOIT 



0376 £393 



e37A 3C36 



fl««30 

*,o 
ri*s20 



UXNC 

737 t»»t 

738 b 
73S t 

740 tMt 

741 b 

742 t 

743 I 

744 t indicator flasbing 
743 I 

746 Id 

747 «nd 
746 St 
749 I 



«, IdAtnS 
A, ceil lb 
a, Idatme 



|. indicatoir * o^f* 



t indicatoi* ' on' 



ROM PASS NO. 14 
0360 



0384 

riod 



0388 
038A 



0390 3F3C 



0398 3837 
039D 3F38 



03ni 3837 
0303 SPSA 

03R5 3C3C 
0307 3837 
0309 3F3C 

03AB 20 



731 



Id 
and 

St 



a, Idat 12 
a, £01 lib 
a, Xdatia 



733 I 



737 1 



760 



761 f 



Id 
or 

St 

Id 

St 



a, SlOOOb 
ldas«i2 

a, Iduia 

a^cioaob 

a, IdaslS 



763 I 

764 I 

765 I 

766 I indicator *on* 

767 t 



770 
771 I 



774 
773 t 
776 



778 
779 I 
780 
701 



Id 


a, Idatme 


and 


a, COlllb 


*t 


a, Idatna 


Id 


a, Idatia 


and 


a,£OIllb 


«t 


a, Idatia 


Id 


a, IdasoS 


and 


a,COlllb 


St 


a, IdasmS 


Id 


a, Idaaia 


and 


«,£OUlb 


St 


a, ldasl2 



03AC 3C36 



783 I 
784 

783 I 

786 I indicator »off» 

787 f 

786 flas30i Id a, IdatmS 



I indicator *on' oa 



I indicator *off* o 
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CP/H TLCS-47 OBSCMBLCR VS. 2 



11 



LOC OBJ 



UINE 



793 
794 

793 I 

79ft 

797 

79ft 

799 I 



mm PQ6E NO. 19 



I 
t 



m% 

Id 
or 
«ft 

Id 
or 

•t 

Id 



mt 



«*ciae9^ 

A, Xd«t«e 
a,ld«tl2 

cifte«l» 

a, ld«% lis 



««£lft0ftb 
a, IdAi 



a« Idasie 



a«<10Mb 



• PROGRAM ERROR <a) 
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CP/H 11X3-47 ASSEMBLER Va. 3 



* 




eei3 


* 


COMMAH 


oots 


♦ 


COMMAL 


0014 




DATMl 


BSIE 










DATA03 


0226 




DAT AO 4 


022A 




OATA0S 


021D 




OATAee 


0214 


* 


DATAOH 


0081 




DATA0L 


0080 


• 


OATAlO 


• 


DATAIH 


0983 




DATAIL 


0082 


• 


DATA2H 


O085 




BATA2L 


0O84 




OATOSH 


0087 


• 


DATA3L 


0086 


• 


DATA4H 


0089 


• 


0ATA4C 


0088 




DATACT 


0208 




DCH 


OOFE 




DCL 


0OFC 






OOFD 




DXBPA 
DISPLU 


0O3S 
0033 


• 


DI8PH 
FLASSO 


0031 
0393 




DZSPIU 
F1JAS39 


0034 
03AC 


• 


DISPL 
PU*SH 


0030 

0330 




FLASHO 


0369 




FUASHl 


0372 . 




XNCOTH 


008C 


# 


INCOTU . 




• 


INCOTn 


ooaB 


• 


KEST 


0022 




KE3T0H 


0043 




KE3T0L 


0042 




KESTIH 


0O4S 


• 


KESTIL 


0044 


• 


KEST2H 


0047 




KEST2L. 


0O46 


* 


KEST3H 


0O49 


♦ 


KEST3L. 


eo48 


• 


KEST4H 


0O4B 


* 


KEST4L. 


e04A 




KEST5H 


0O4D 


* 


KESTSL 


004C 




KE5TBH 


eo2i 




KESTBL. 


O02O 






0107 




KEYO02 


0118 




KEY0O3 


01^ 
0168 




KEY004 


0136 
016A 




KEY0C3 


017D 




KCY0O& 


0173 




KEY0O7 




KEY0O8 




KEYOie 


0172 




KEYOaO 


0142 




KEY021 


OlSl 




KEY022 

KEYOD 

KeY3B4 

HbT 1 1 


0178 




KEY03e 
KEYON 

KEY8C 


019E 
0O2C 
0O0E 




KEYNO 

KEYS 

KEYT 


0O29 
OlOO 
03OO 




KEYtON 
KEYSB 
KEYTO 


002A 
02S0 
Oo03 


t 


002B 
826C 




KEYTB 


ooca 




LCICOT 


000D 




LOASLl 


O03B 
0037 




LDASL2 
LDATL2 


0O3C 




LDA8H1 








O03A 




LDATLl 




0038 




0039 




LDASM2 










L0ATWI 


0O3S 




LDttVm 


O03& 




LOISP 


OBOO 




LECOTH 


OOSF 


• 


LECOTL 


ooaD 


* 


LECOTH 


008E 


* 


UEDO 


0319 




LEDDO? 


0328 




LEDD01 


0319 




LZOVFl 


O&OO 




t.IOVF2 


ODOO 




LHAIN 


03E0 




LREMO 
OVEREH 


OEOO 




LTABLE 


OOOO 




LVLFEX 


OCOO 




0VER2A 


0072 


• 


0071 


* 




0970 




OVERAl 


0012 




OVERHl 


091 1 






0010 


* 


PARITT 


000C 




PPRtTV 


OOOB 




READC 


0028 


• 


READN 


0O27 


# 


REMDO 


0060 




REHDl 


0061 




REn02 


0062 




REM03 


0063 


* 


R£*fX>4 


O0&4 




RE24DS 


0969 




REHD6 


0066 
0068 




RKCC 


0067 


• 




0O6A 




REnOH 


0069 




REItOL 


* 


00S0 




RKCCO 


0O6C 




RKCEl 


0071 




f»<CE2 
RNH 


0078 


* 


RKCE3 


oo7r 

006D 




RKCE4 
RNN 


O06B 

e06C 




RKCE9 


0058 




096B 


RNL 






RURPCH 


OOCA 




RURPCU 


0^8 


• 


RURPC» 


O0C9 




SERVRC 


0OOF 




SPUCP 


0024 




SPUFF 


OB17 


• 


SPU8H 


0003 




SPU5K 


0023 




SPUSL 


oeo2 




SPUVDH 


0004 




5PUVSH 


O000 




SPUVSL 


0003 


* 


spuvun 


0091 




SPW 


OOFF 




SPUB 


0OC7 




TIWR2H 


OOFA 


* 


TXMR2L 


09F8 




TinR2M 


OOFS 




TIMRHN 


00F6 




TinRHO 


eoiB 




TIMRUN 


00F4 




TIMRLO 


0019 




TIHRMN 


OOFS 




TZMRra 


O01A 




VUFC 


009A 




VLFEC 


0916 




VLFR6 


O0O9 




VLFTB 


0098 




VUFTH 


0007 




VLFTL 


O0O& 




VLFXA 


ebs2 




VLFXH 


09S1 


<• 


VLFXL 
URITEN 


ooso 




UARPCL 


O0C4 




UARPCn 


oocs 




WRITEH 


0026 




0023 
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cp/n TLCs<>47 RsaEMBLER va»a 



LOC OBJ 



LINE 





1 

2 
3 
4 
3 


1 
1 
1 




tabla 




6 


1 








7 


1 ce 




linQ tabla 




S 


1 






ROH PAGE 


MO. 60 






• 


Brc0 


9 






h«r2» 




t0 


1 

w 








11 




data 


h* 01 


orei 19 


12 




data 


h*10 














13 




data 


h' 10 




14 




data 


h* 10 




IS 




data 


h* 10 


arzs 10 


16 


* 


data 


h* 10 


0Fa6 00 


17 




data 


h* 00 


0FZ7 10 


10 




data 


h» 10 


•I 












19 


1 






0F2a 10 


20 




data 




OFeS 08 


81 




data 


h>02 


0F2A 20 


88 




data 


h* 20 




povitlen 








OPfiB 0P 


23 




dat« 


h*0f 


9FaC 00 


84 




data 


h* 00 


0F2D 00 


83 




data 


h*00 


0F2E 00 


86 




data 


h*O0 


0F2F 00 


87 
26 




data 


h*O0 1 


0^30 00 


89 


1 


data 


h*00 1 


mi 00 


30 




data 


h*00 ^ 


0F38 00 


31 




data 


h*00 1 


0F33 00 


3E 




data 


h*00 1 


0F3^ 00 


33 




data 


h*00 1 


0F39 00 


34 




data 


h*00 1 


0F36 00 


33 




data 


h*00 ] 


0F37 00 


36 




data 


h*0O 1 




37 


t 




* 


0F3a 00 


36 




data 


h*00 1 


eF39 00 


39 




data 


h*00 1 


0P3A 00 


40 




data 


h«00 1 


0F3B 00 


41 




data 


h»00 1 


0F3C 00 


42 




data 


h*O0 ] 


0F3O 00 


43 




data 


n*O0 j 


0F3E 00 


44 




data 


h'00 1 


0F3F 20 


43 




data 


h*20 1 




46 


1 








47 


1 








46 


• *» 


eli eedinfl 




49 


1 







*00* r«ad status 

*01* Indicator dow 

'08* Indicator mod 

*03* davlca input 

'04* davlca out out 



•r cont 



control 



ralay control 
*06* claar display 
*07* davica display contr 



cnari 

•09* raad davica data 
*0a* display charactar 

*0b* coTtditional poll 
blank 

blank 
blank 
blank 

blank 

blank 

blank 

blank . 

blank 

blank 

blank 

blank 

blank 

blank 
blank 
blank 
blank 

blank 
blank 

costfaand an pans ion 



at 
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CP/W TLC8-47 08BEMBUER Va« 2 



LQC OBJ 



Lire 



FF 

©F32 FF 
0F53 FF 

FF 

OFSS FF 
©FSS FF 
eF57 FF 



0F5A FF 



FF 



CF60 FF 
BF61 FF 



eF63 FF 
eF64 FF 
0F6a FF 
CF66 FF 



90 
SI 







54 

35 


eF49 


FF 


56 
57 


0F41 


FF 


58 


eF4a 


FF 


59 


0F43 


FF 


6B 


0F44 


FF 


61 


eF4S 


FF 


62 
63 


0F46 
eF47 


FF 
FF 


64 
65 


0F4a 


FF 


66 


0F49 


FF 


67 


0F4A 


FF 


68 


dF4B 


FF 


69 


0F4C 


FF 


7Z 


OFW 


FF 


71 


eFAE 


FF 


72 


0F4F 


FF 


73 



org 
f4e-f4f 



h* f4a 



f4e -r6f -> h» ff 'bx*?**!^ 



74 I 
73 I 
76 1 
77 
78 



80 
81 



83 

64 

85 I 

86 

87 

88 

89 

9« 

91 



data 
data 
data 
data 
data 
data 
data 
data 

data 
data 

data 
data 
data 
data 
data 
data 



data 
data 
data 
data 
data 
data 
data 
data 

data 
data 
data 
data 
data 
data 
data 
data 



94 I 

95 I 

96 I 
97 
98 
99 

IM 
101 
102 
103 



fSO-fSf 



data 
data 
data 
data 
data 
data 
data 



h"ff 
h'ff 
h» ff 
h» ff 
h* ff 
h» ff 
h»ff 

h» ff 
h«ff 
h»ff 
h» ff 

h» ff 
b" ff 
h» ff 
h» ff 



h«ff 
h»ff 

b»ff 
b»ff 
h* ff 
h» ff 
h* ff 
h'ff 

h»ff 
h»ff 
h* ff 
h'ff 
h'ff 
h»ff 
h»ff 
h» ff 



h* ff 
h» ff 
h» ff 

h» ff 
h» ff 
h» ff 
H* ff 



175 



CP/n TUCS*47 A8SEM8UEII 



U3C OBJ 



LtKC 



0^67 


194 




• 


199 


t 


0F6a FF 


196 












108 




l0l*t>D rr 






Db rr 


110 




vr ov rr 


111 






lis 












114 


I 
t 




lis 


t 
i 




1*9 


t 




117 




•F71 FS 


IIB 




0F72 f»4 


119 
120 




eFT3 M 


181 

122 




OFTS 92 

eFT6 aa 


123 




0m DB 


124 






129 
126 


1 

• 


9F78 ee 
eF79 9e 


127 




0F7 A FF 


122 




8F7B C9 


129 




0F7C FF 


132 




OFTO 07 


131 




9F7E FF 


132 




•F7F FF 


133 






134 


t 




139 


t 




136 


t 



Oat* 



data 
data 
data 
data 



h»ff 

h» ft 
h» tr 
h» ft 
h» ff 
h» ff 
h» ff 
h»ff 
h« ff 



data 


h*cO 


1 2 


data 


h»f9 


9 1 


data 


h*a4 


1 2 


data 


h'M 


« 3 


data 


h»99 


t 4 


data 


h«92 


t s 


data 


h*62 


i 6 


data 


h*d8 


1 7 


data 




t a 


data 


h>90 


1 9 


data 


h»ff 


1 blank 


data 


h»c9 


1 


data 


h» ff 


1 blaftk 


data 


h» b7 




data 


h»ff 


1 blank 


data 


h» ff 


1 blank 



ROM P 


iQOE N0«6i 


2 








9Fa2 


FF 


137 


data 


h« ff 


1 blank 


oral 


88 


138 


data 


h*a8 


t A 


erae 


83 


139 


data 


h*83 


1 b 


0Fa3 


C6 


148 


data 


h*e6 


t c 


9Fa4 


Al 


141 


data 


n>al 


9 d 


QFB9 


86 


142 


data 


h*a6 


1 E 


OFBG 


8E 


143 


data 


h'8« 


1 F 


2Fa7 


82 


144 


data 


h*82 


1 G 






149 % 








QFaa 


89 


146 


data 


h*89 


t H 


«Fa9 


CF 


147 


data 


h»ef 


1 X 


OFBA 


ei 


148 


data 


h*«l 


t J 


SFBB 


FF 


149 


data 


h» ff 


1 blank 


0Fac 


C7 


139 


data 


h»c7 


1 t- 


OFBD 
9F8E 


FF 


131 


data 


h»ff 


1 blank 


FF 


192 


data 


h»ff 


1 blank 


2F8F 


ca 


193 


data 


h*c8 


1 0 



194 I 

139 I f99-f9f 
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CP/N TUCS-47 ASSEMBLER Va.a 



LOC OBJ 



SOURCE STnTEHENT 



15B I 



0F91 FP 
ftp 



OFSS CI 



OF98 FF 



8F9C FF 



OFM FF 
»?A1 88 
OFAS 83 



0FA3 86 



eF08 89 
eFA9 CF 
0FOO El 



0FAC C7 
0FAD FF 



SFAF CO 



1S8 
159 
160 
161 



164 
163 t 



167 



170 
171 



173 
174 I 
ITS I 
176 I 
177 
178 



laa 

181 



183 
184 
189 t 
186 
187 

188 
189 
199 
191 



193 
194 I 

193 $ fb0-fbf 
t 



data 


h»8c 


1 P 


data 


h* ft 


t blank 


data 


h'af 


1 t» 


data 


h»92 


1 B 


data 


.h» ft 


t blank 


data 


h*el 


t LI 


data 


i\* ff 


1 blank 


data 


h» ff 


t blank 


data 


h«ff 


1 blank 


data 


h«ff 


1 blank 


data 


h»ff 


1 blank 


data 


h» ff 


t blank 


data 


h»ff 


1 blank 


data 


h» ff 


1 blank 


data 


h»ff 


t blank 


data 


h»bf 


1 blank 


if 




■ 


data 


h»ff 


1 blank 


data 


h»88 


t A 


data 


h*83 


1 b 


data 


h*c6 


1 c 


data 


h»al 


1 d 


data 


h*86 


1 E 


data 


h«6« 


1 F 


data 


h*a2 


1 6 


data 


h*69 


1 H 


data 


h»cf 


1 I 


data 


h*«l 


1 J 


data 


h»ff 


1 blank 


data 


h»e7 


1 L 


data 


h» ff 


1 blank 


data 


h» ff 


1 blank 


data 


h«ce 


t 0 



eFB0 


8C 


197 


data 


h*dc 


1 P 


OFBl 


FF 


198 


data 


h» ff 


1 blank 


eFBa 




199 


data 


h»af 


1 


eFB3 


92 


S0B 


data 


h»9a 


1 s 


OFB4 


FF 


801 


data 


h» ff 


1 blank 


OFBS 


CI 


S02 


data 


h»el 


1 blank 


0FB& 


FF 


203 


data 


h»ff 


t blank 


0FB7 


FF 


804 


data 


ff 


1 blank 


dFBd 


FF 


205 1 

S06 


data 


h* ff 


1 blank 


eFB9 


FF 


807 


- data 


h' ff 


1 blank 


0FBA 


FF 


808 


data 


h» ff 


1 blank 


OF6B 


FF 


809 


data 


h»ff 


1 blank 


0FBC 


FF 


810 


data 


h»ff 


1 blank 
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CP/n Tuca-4 


^7 OSSEMBLER 


V8.8 




9 






LXNC 








- 


UOC OBJ 


SOURCE ! 


STOTEHCNI 


r 




9FBD Ff 


811 


data 


h»ff 


1 


blank 


BFBE FF 


218- 


data 


h»ff 


1 


blank 


0FBr FF 


213 


data 




1 


blank 




814 t 












ai9 1 
















»1 aata 








217 t 










ROM PAGE t 


«*&3 










BFCO 


21A 




h» fe9 








819 1 










OFCO FF 


sso 


data 


h"ff 






erci FF 




data 


h'tf 






9FC2 PF 


88S 


data 












data 


h» f f 










data 


h* 13 


1 
f 


on / 


IMl U. 1 i 


285 


data 


h» 11 


t 


•wnt 




99fi 


data 


h» ft 










data 


h* 16 


t 

f 




W*wO F*P 




data 


h* ff 






Wrwv rP 


SS9 




h* ft 










Hva V ^a 


h* ff 










4#^a v^a 


f f 






l^r Wm pp 




data 


h"ff 










data 


h« 18 


t 


autn 


0FCC WW 


234 


data 


h» ff 








23S 
237 


data 


h»17 


1 


•atMl 




data 


h» ff 










data 


h*3a 


1 


a 


«FDe 34 


239 


data 


h*34 


t 




0FI}3 X% 


24B 


data 


h* to 


1 




0FD4 32 


841 


data 


h«38 


1 


2 


AFDS 14 


848 


data 


hM4 


1 




8FD6 36 


243 


data 


h*36 


t 


G 


•FD7 FF 


844 


data 


h»ff 






OFIW 31 


843 


data 


»t*31 




1 


0FW 39 


246 


data 


h«39 


t 


9 


flFDA 33 


847 


data 


h«33 


t 


S 


•FOB FF 


84« 


data 


h»ff 






QFDC 33 


849 


data 


h*33 


1 


3 


QFTO 30 


8se 


data 


h*30 


1 


8 


0FDe 37 


891 


data 


h»37 


1 


7 


dFDF 19 


838 


data 


h* 19 


1 


scan 



833 I 
I 



ROM POSE NO* 63 



aFE7 37 



t 
I 

f 



org 

kvymean data 



data 



b» fa7 



h'37 



I 

0167237 
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PAGE B 



LOC OBJ LXI^ SOURCE 8TATEKENT 



eFEB 


00 - £ 


!Be d«t« 


h' 


00 






09 £ 


>61 data 


h' 


00 




0FEA 


00 £ 


£62 ' data 


h* 


00 


1 no UM 


OFEB 


32 < 


£63 data 


h' 


32 






OO £ 


»64 data 


h< 


00 


t no UM 


BFCD 


34 S 


iGS data 


h" 


34 


1 »'4» 


0FEE 


13 £ 


£66 data 




13 


1 » on/off 


»FEF 


ee £ 


*B7 data 


h' 


OO 


1 no us* 




14 £ 


£66 data 


h' 


14 


1 t_t 


©FFl 


19 £ 


£69 data 


h' 


13 


t pc/fc «can 


OFFS 


16 £ 


>70 data 


h« 


16 






36 £ 


m data 


h' 


36 


t 


0FF4 


17 £ 


£72 data 


h' 


17 


t ft/B»nd 




00 s 


£73 data 


h' 


00 


1 no \t%9 


eFFB 


OO £ 


£74 data 


h* 


00 


1 no UM 




12 't 


£79 data 


h' 


12 


t a/auth 


OFFB 


lO £ 


£76 data 


h' 


lO 


1 


CFF9 


11 £ 


rrr data 


h' 


11 


1 •/•Witt 




33 £ 


£78 data 


h' 


39 


1 »3' 


©FFB 


33 < 


£79 data 


h' 


33 




«FFC 


30 £ 


£BO data 


h* 


30 




0FFD 


39 £ 


£81 data 


h< 


39 


1 »9' 


BFFE 


38 £ 


£82 data 


h« 


38 


1 »8» 


0FFF 


31 £ 


>B3 data 


h» 


31 


, fit 



284 I 
289 t 

286 and 



PSSEMBLY COMPLETE, O PR06RPM ERROR (8> 



* 
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gYMBOU TABLE 



DCFXNCO • USER flVUBOU <•> 
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CP/n TUCS-^T ASSEMBLER V2. 2 



PA8E 



UOC OBJ 



LINE 

1 
£ 
3 
4 
9 
6 
7 

a 

9 



7. 1983. 



VI. 0 



display 



CT1»IP4740P> 
rout in* 



•nolivt 



♦list 



3d2 I 



ROM PACE HQ, 
OB0d 



OB 



0603 13 
0B04 366F 



t 
I 
f 



310 
311 



3X4 



317 
318 
319 



t 
I 
I 
f 
I 
I 

t 
I 
I 



int 



org b09 
upts «n«bl» 



St 

Id 



•iclr 



Afdispa 

•ffiOlOOb 
*,»ir 

ii»ieiiiib 



push raffistvr 



ni,dt«pi 
count up l»d countvr 



OBoa 


3CaD 


3&S 


Id 


A« lacotl 


QBOA 


08 


323 


inc 




OBOB 


3F80 


324 


mt 


At IVCOtl 


OBOD 


00 


3S3 t 
326 


cmpr 


a» Ch*0 


OBOE 


B3 


327 
328 1 

329 


b 


displO 


OBOF 


3C8E 


' Id 


A, Xveotfll 


OBlt 


08 


330 


ine 




oBia 


3F6E « 


331 


■t 


A« Iseotm 


OB 14 


DO 


332 t 
333 






OBIS 


B3 


334 


b 


dlaplO 



333 I 
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CP/N TLCS-47 ASSenSLER v2.a 



LOC OBJ 

0Bt6 3car 

OBtB STBF 

ft 

BBIB 00 
BBIC B3 



SBID 
QBIE 2FBP 
0B2B 43 



BBSS 
BBSB 
0Be9 AP 



rasE B3 



31 3r33 



133 3C33 



0B3B SF 
BBSB GB4P 



0B3D 3P33 



UINC 



BmiRCE STATEMENT 



337 



Id 

Ifie 

*t 



339 I 

340 

341 

342 I 

343 I 

344 I 
348 I 
346 I 



count 



34B 
349 



t 



Id 

St 

Id 
•t 
Id 
•t 

Id 



3&1 



I 



I 



«t 
b 



3S4 diapl2i or 

ct 



lad *on 



t 

367 t 

368 I 

369 I 
37B t 

371 dl»pl0i Id 
373 tMt 



374 I 

379 I 

376 1 

377 I 

37B I 

379 I 

380 I iBd 

381 I 



1 part 



tMt 

b 



364 I 
389 I 
386 I 



•on< 



386 
389 



and 
•t 

Id 



a, Iscoth 
a 

a« lacoth 

a.Ch*0 
diapie 



fl 



a« lacoth 
b,Ch»3 



a,Ch*0 
a, Ivcetl 

a^diaplM 

a«B 
dlaplE 

A, CI 01 l b 

a«dlsplM 
diaplB 

a,cat0eb 

a« displM 



a« dlaplM 
a« 8 
diapll 



a,3 
diapl3 



a, €01 lib 
a, dlaplw 
a, Idatal 



I invart flag 



I »l*-)»0» 



I iraagsnaly parY 



t 

t lad *on' 



182 



CP/n TUCS-47 flSSEMBUER 



0167237 



LINE 



SOURCE 8TATEKENT 



ROM pose N0.4S • 



0841 3AAt 
eB43 3C3& 
0B4S 30A2 
0B47 3BS6 
0B49 3BSB 

OBAB 3329 



0B4D 6B69 



0B4r 3828 
0BS1 3F33 



0BS3 30A1 



0BSB 3B16 
0B5X> 3B66 

0B^ 6B89 



0B62 39a9 



0B&% 89 



0B8S 3837 
0B&7 3^33 

0Bfi9 3C39 
0B6B 3AAI 
0B6D 3C3A 



0B71 3B28 



391 



out 

Id 
out 

clr 



i,«op01 



399 f 



397 I 



X6p0&yl 

%op06,e 

SpUVBl, Z 



dispi0 



399 I 

400 I Imd »cm* 

401 t 

406 dlspl3t or 

St 



Id 
out 
Id 
out 



404 t 



407 
408 



CI 000b 
*,ld*tll 

A,9Cop0t 

a,ld«tia 



410 
411 I 
412 
413 I 



elr 



«op08,l 

yop0&,a 

dispiO 



4X4 I 

415 I iMginaly 

416 I 

417 t 

418 t k*y Bcan 

419 t 



424 t 
429 t 
428 I 



421 t 

422 displlt tMt 

b 



Md *on* 
and 

St 

Id 
out 

Id 

out 



spuvsl«2 

4«3 

displ4 



429 t 

430 

431 



A,£0111b 
dlsplM 

Idaswl 

««>OP01 



434 I 



437 I 



sst 

b 



439 I 

440 

441 t 

442 I Isd *on« 



a, SCop02 

:eep8&,2 
»op06, 1 

apuvslf 2 

displ0 



I * ksyscan rvady' o 



I ksy scan r«ady 



163 





UXNC 
443 






PQ8C 4 


LOC OBJ 




SOURCE f 


1 1 M 1 encfCT 




• 






#979 382a 


444 


dl«pl4i or 




OBTB 3^33 


449 




•t 






44ft 


t 


Id 


Ictooll 


•BTD 3C3B 


^^^^^^^^^ 




0B7F 3001 


448 




out 


«,Kop01 


RON PA6B Ml 


D.48 • 








9BBX 3C3C 


449 




Id 


ldAsl2 


OBSS 3AAe 


498 




out 


A, KopOS 




491 








0689 3818 


492 




•ot 


«op06.1 


8887 3886 


493 




clr 


«ope6,2 




494 


1 








499 


t 








498 


1 r 


vtum 






497 


1 








498 


1 






0889 2938 


499 


di»pl8i Hch 


hl.dioDl 




4«0 


• 






0888 47 


461 




Id 


a,£h*7 




462 


1 






0B8C 3GAF 


463 




dielr 


11, leilllb 




464 


1 






0882 3C1C 


469 




Id 


m% oirb 


8898 13 


466 




RCti 


air 


8891 3C32 


467 




Id 


dl»p« 






1 






8893 £8 


469 




r«tft 






478 


t 








4TI 









A88EHBI.Y CORPIXTV, 



8 PnOQRflPI KRHORCSI 
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CP/n 71X3-47 ASSEMBLER V2« 2 



6167237 



SYMBOL TABLE 



conn AD 

DATAOL 



DATA4L 
OISPIW 



eiRB 

XKICOTM 
KESTIH 



• KESTIH 
« KEYND 
» KEYS 

• KEYTB 
LDASni- 
LDATMl 

LECOTM 
« U1AIN 
« 0VER2H 
« OVERLl 

• READN 

• REMD3 

• REMD7' 



RURPCH 
8PUCP 
SPUVDM 
8PW 

TinR2L 



VLFTH 

VLFXL 
URITEN 



0913 

eeas 
eeFD 



eeaa 



9eCB 
9939 



9971 
9019 



9994 



90F4 
0990 
0997 
9959 



KESTIL 



KEYNN 



LCICOT 

UDAsna 

LDATH2 

LESD 

LREHO 



PARITT 

R£n09 

REMXH 



RNH 

RWRPO. 
SPU6H 



8PU8 

rivm&i 

TIttRLO 



Ufl(S>CL 



0987 
9209 



« CWIflH 9915 

• OATAIH 

• DATA3H 

• DATACT 
DtSPA 
DISPL 
DISPL3 0B4F 

9359 



9944 
9946 
994C 



0090 
093A 



9319 
0E09 
9979 
999C 



9984 
996A 
996B 
99C8 
0993 



99F9 
9919 
991& 
0096 
99C4 



« COMMAL 

* OATAIL 

* DATA3L 

* DCH 

« DISPH 
DXSPL9 
DI8PL4 

» XNCOTH 



• KEST8H 

* KEST4H 
« KESTBH 

♦ KEYOO 



U>A81.1 

LDATUl 
LECOTH 

LIOVFl 



OVERAl 

PARITY 

REMDl 

REMOS 

REniM 

RNL • < 
RURPCn 
6PUSK 
SPUV8L 



9914 
9982 
0986 



0931 



9B79 
998C 
0943 
9947 
094B 
9921 



993B 
9937 
098r 
9699 
9C99 



999B 
9961 
0069 
9969 

0960 
00C9 



TXmRHN 
TIMRMN 

VLFRB 
VLFXA 

URRPCM 



0909 
99F6 

09F9 
00O9 



99C9 



• t)OTA9H 
» DATA2H 

• DOTA4H 

* DCL 
OXSPIO 

D18PL1 
0Z8PLU 

* xNcom. 

« KESTOL 



• KE5TBL 

• KEYON 

• KEYT 



LDATL2 
LECOTU 
LIOVFE 
OVEREA 
OVERHl 



RNM 



SPUSL 
SPUVUn 
TIMR2H 
TXnRHO 

Tinnm 



VLFXH 
URZTEH 



0981 
0985 
0089 
OOf^C 
9889 



ooaA 



9946 
994A 
9029 



9309 
993C 
9038 
996D 
9D99 
9972 
9911 
0026 



REMD6 0966 



O06C 
OOOF 

9002 
9901 
99FA 
99 IB 
991 A 
9008 



DEFINED 137 USER SYieOLCS> 
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LOC OBJ 



L.INS 
t 

9 
ft 

7 

9 



SOURCe STATEMENT 









7. 1983. 




VI. • 










CTnP4740P> 






re 




■ 



•list 



97 I 



PAOe NO. • 



0994 28 



MM 6699 



31 



3# 

3ft 
37 
3ft 

39 



41 
48 
43 



org 
b 



b 
b 
b 
b 



iMln 

IvlfVM 



llovfl 
liov^ 
ldt«p 
1 



ASSEMBLY COHPLSTCt • PROaROM ERROR (8> 
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CP/R TI.CS-A7 ASSEMBLER Vfi.S 



SYMBOL TABLE 

LDZ8P eseo LIOVFl 0&09 LX0VF2 BOeB LMAIN 03EO 

LREMO eEOd LVLFCX OCO0 

DEFINED 6 USER SYMBOL CS> 



0167237 
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CPm TLCS-47 08SEH8LER 



LOC 



LINE 

1 

3 
4- 
9 
6 
7 
A 
» 



tiOVf2.«M 




VI. 0 




7. 1983. 




mot* c 


ron* 


rout ins 





•list 



ROM POSE MQ, 
QOO0 



ODO0 3P7& 



eoe3 13 

dD04 366F 
OD06 2970 



0D08 40 
0D09 308D 



0D0B 3C6B 
0D0]> Dl 

me 6D43 



0D10 3BO0 
0012 PP 
•tArt bit 



279 

271 



274 
879 
276 
277 
278 



200 
221 



pttsn r«olst«r 



It 
tl 
II 



*t 

Itf 

KCti 

•ielr 

KCti 



tl 



Id 

out «« Kopld 

mill mil III! iitiiiiiiitni iiiiiiiiitniitit 
iimimmmmimmiimiiiiiiimimii 



*,coi00b 

«v sir 

ll,1011tlb 
hi, evoy*21 



II 
II 
I 

II 
I 



It 
II 
II 



chock 
Id 

b 

Nl-l 

to«tp 
b 



Nl rout ino 



«,21 
ro«100 



I Nl warn not *1" 



«00, 1 



I ch 
I 



k pert 



not 



299 I 

300 II 

301 I 



it Mm mtvrt bit 
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CP/n TUCS-^T 



LOC OBJ 

9D13 4S 
0D14 3F6B 



0016 3Be6 
0D18 4F 
0019 3FFfl 
00 IB 40 
0D1C 3FF9 
0DIE 47 

eoiF 3FFe 

0021 4a 

0022 3A80 



SOURCE STftTEWENT 



304 I 

305 t 



308 



310 
311 



313 tl 
314 



Id 






St 




1 


swtt 


iirtg tXmmrZ 




*«rt 


iCop0&t0 




Id 






St 


««ttMr2h 




Id 


a,£h>d 




St 


a, t Im-^Sn 




Id 


s«C7 




St 


«,tlsireX 




Id 


•.*a 




out 


a, %opld 


f 



316 II 

317 in 

318 It 



rstum routln» 



0DS4 2970 

0028 47 
0027 3&AF 

0029 13 



I MCh 

Id 

dtclr 
Id 



hl»evsr21 
«,£0111b 
11,101111b 
sir 



324 It 



»op06«0 



rsti 



327 t 

328 It 



0031 B3 
0D32 A4 

0033 3B0G 



t tMtp spuvsn,3 
b 



331 I 



0036 3FPA 

0038 4S 

0039 3FF9 
0O3B 4£ 
0D3C 3FF8 

0O3E 48 
0O3F 3A80 



333 I 

334 1 

333 r«m210t sst 

Id 

St 

Id 

St 

Id 

St 



340 

341 
342 tl 



Id 
out 



^ tlnrSBti 

s,Ch's 

t lnr21 

a, €8 
A,%opld 



343 II 



ROM PR(£ N0.33 » 
0D41 



347 lltlimillUHIIIItM" 

348 lllllltinilUIHIIIUH 

349 tniuiiiiuiniiniiiii 
35e I 

331 I 

332 I Nl »*«s not • 1» 
I 



I N2«2 



I titasr2 start 



t 



I ju»p to r«t 



r^ut ino 
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CP/M TLCS-47 RSSEMBUSR V2.S 



LOC 


O&J 


UXNE 




SOURCE 


STRTEWENT 








e£>43 


3C6B 


3S4 


rMl00i 


Id 




eD4S 


00 


3S5 




CMpr 


*«£0 




06 


3S6 




tMtp 


xf 


0047 


92 


357 




b 


rMll0 


eD4a 


as 


3sa 


r«1000i 


b 


rat 000 






399 


ft 










360 


t 






0049 


40 


361 


r««l20i 


Id 


*,<0 






362 




■t 




0O4C 


3F6C 


363 




•t 




0D4C 


3F60 


364 
369 






A« ml 


0050 


6D84 


366 


1 


b 


r«m300 






367 


tit 










366 


111 










369 


III 






0DS2 


39B0 


370 


rwiill0t 






0D54 


B9 


371 




b 

• 


rMilS0 






372 
373 


1 
t 




CTMt rout 






374 


t 






0D5S 


3970 


379 






•0UV*h, 






376 


t 






0DS7 


3932 


377 




elr 


spu»l« 1 


> off 
















376 


t 






0OS9 


£084 


379 
360 


t 


b 


r««300 






361 




■no 





I PI WA« net « 1* 



f ikmy currently daprrMMd 



I rvtum 



0 PROGRAM ERROR O) 
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CP/H TLC8-47 ASSEMBLER V2.a 



COMMAD 

DCH 

DIBPH 

XNCOTH 

KE5T0H 



M31 



KEBT4H 
KEYND 
KEYS 

LDATnS 0036 

eoi2 

0008 
0D49 

oe&0 

0064 

oe6A 



LVLFEX 
OVERAi 
PARITY 
REMiaO 
REMO0 



KIWI 

RURPCL 

8PUSH 

SPUVGH 

8PUB 

TXMRSM 

TXMRLO 

VDATAL. 

VLFTB 

VUFKH 



0000 



0019 

0017 

0008 

0091 



DCL 

DX8PXU 
INCOTL 
KEST0L 



SYHBOL 



0019 



Vable 



0034 



0600 

0&O0 

0072 
O011 
OD48 



KEST41. 
KEYNN 
KEY6B 
UDOTUl 

LDXSP 
LXOVFl 

OVERSA 

OVERHl 

RE1000 

REmaoo 

REMDl 
REHOS 
REROH 
RNL 
RWRPCn 
8PUSK 0O30 
SPUV8L O0OS 

TABLE 0000 
TXHRKN 00F6 

TXMRnN 



0Q61 
0083 



OOfiD 



.VLFTH 
VLFXL 



O0OO 
TO07 
0090 



conns R 
Dcn 

DI8PL 

INCOTM 

KESTIH 



0014 
OOPD 
0O30 
0O3A 



KE3TBH 0041 
KEYOD 
KEYBC 



LMAXN 

0VER2H 

OVERLl 

REMIOO 

REnaiO 



0071 
0010 
0D43 
0D33 



0068 
006C 



OOOl 
OOFA 
OOlB 
OOIA 

eoi6 

0006 
UARPCL O0C4 



SPuvun 

TXHRa^ 
TXHRHO 

TxnRno 



OATACT 

DISPA 

DISPLU 



0200 



KE5T1L 
KE5T3L 



KEYON 
KEYTB 
LDATMl 



LREMO 
OVERSL 
PAR ITT 
REnilO 

REnsoo 

REnD3 
REn07 



RWRPCH 
SPUCP - 

SPuvon 

SPU 

TXHRSL 

TIHRLN 

VDATAH 

VLFRB 

VLFXR 

UARPCm 



0033 
0O43 
0OS4 

0028 
eO40 



O0CB 



0O3C 
OEOO 
0070 

oooc 

00S2 

eo24 

00&3 
0067 
0090 
0OCA 



0004 
00FF 
O0FB 
00F4 
0018 



l^INED 116 USER SYnBOLtSI 



-sFlLEl DR0P7_R5T:UEHfiRM 
LOCATION OBJECT CODE L!HE 
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SOUPCE LINE 



0167237 



1 •80«*l • 



3 

4 

5 
6 
7 
8 
9 
1 0 
t1 
12 
13 
14 

15 
16 
17 
18 
19 
20 
21 



50*2 Drop ProC^f/or ll^in f*outin« 



^ .' •>>>>• >>>>>>>> 



:RI 



:R3 

;R& 
;R7 



Ufflng Pcyistcr 

Riglster — 'Ccnwert«r 

Rt9i»t«r — Ur«d in drop pell aap 

- Ccn«ral RegiTt«r — Convtrter 

- Gene 1 si Register — Converter , Sof*: counter 

- Cftneral R«9i»ter RF cable switch < Stor^e cable nyia . 

- Counter for count 04 CKD 



Interrupt routine i^'^r^ addrtrs 



23 
24 

25 
26 

27 
23 







; COC'E 




\000?> 


30 


DiST.1 


EQU 


<ooai > 


31 


PrtT_0 


EQU 


< oo«e> 


32 


CLKPAT 


EQU 


<000A> 


33 


LODPrt-^ 


EQU 


< Q004> 


34 


PIJPOTH 


EQU 


'COaoc: 


35 


puROT: 


EQU 


i0003> 


36 




EOU 


< 000B> 


37 




EQU 




38 


PETDA* 


EQU 


<P00c ^ 




CmBL.C 


EQU 




40 


CABL.r 


EQU 




41 


• 






42 






f 00 03 " 


43 


C0VHT_^P5 


EQU 




44 


* * 






45 


:DE-C*-T 


EDU 




«6 


;D5Prr*T 


EQU 


• 


47 


;SETD-T 


EQU 




48 


:RECa-T 


EQU 




49 








50 


;Label 




<0020> 


51 


PMRDE* 


EQU 


<0021 > 


52 


CH»)UEL 


EQU 


c D024 > 


53 


SUSnES 


EQU 


^0025> 


54 


SNDHES 


EQU 


<002D> 


95 


SUDPMR 


EQU 


< 002F> 


56 


SUBSWT 


EQU 


f 0031> 


57 


DRPPOL 


EQU 



• 

• 

* 


< < 


<<<•: 


<<<<< Port 




:P1 


^5^ 


<4> 


<3> <2> <t.. '0^ 


Subrc^iber Select 


:PI 


^7> 






Teyt switch •* Reset out I5"u«.i0 -j 


;P4 


<3' 


<2> 


< 1 > <0> 


Convert «r Control 


;P5 


''3 * 


<2> 


Ci > 


Drop "Scan Switch 52. SI, 3? 


;P5 








VLF OUT 


jpe 




<2> 


v1> <0V 


Power r>«tec'*' I 


;P7 


< \ > 


<0> 




II 


:P7 

t 


''3* 


•:2> 


* 


ECU (tddreff 



'address 

OOOOinoiB 
OnOOOOOiB 
Onnpi OOOB 

ODOOl 010S 

00000 I ooe 

00001 1 OOP 
0000001 IB 

00001 one 

00001 101B 

000001 1 oe 

ft 0 0 0 1 * I OB 



Coaent 
Tfjning d*ta 
Tuning d%ta 
Cloct dal9 
Lo*d pul7« 
Po^^f^ o*f 
Po"er on 

Cable select m 
CiOl* 3«lect B 
Power check 

CabU Select C 
Cable Tel'.ct D 



pm out 



O* 
* 1 • 

iata 



•1 * 





! 


Q 


1 


o 


n 








4 


0 


4 


0 




o 




Q 






6 


>t 





^aliable conrtant. 
?ub. Command ccnfftant 



OOH 
01H 
02M 
03H 
Memory 
head 
2 OH 
21H 
24H 

25H 
2DH 
2FH 
31H 



t't^ice cc-i-k^-r ol 
t'e^-ice dirclB** control 
Set d»t » to device 
Read data 



loc* 
addesF 



Consent 

01 Covmand 

03 Ccmnand 

04 Conetand SUB 
04 C'^noand 

0? Co«»and 

06 Conaitnd 

07 Command 



APPENDIX B 



« 

FlLEi DROPr RSTiOEHftPft HEULETT-PwCKftPD : 804 t A«f€nbter 
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LOCATION OBJECT COtE LINE SOURCE LINE 





<O038> 


58 


DEVPOL 


E8U 


3eH : 


08 


Coni»«nd 




<0056> 


99 


F0P84 


EQU 


56H 


84 


Co»»and 






60 
















61 




ORG 


OH 






oooo 


19 


62 




PIS 


I 


*- 

* 




0001 


0409 


63 




JHP 


START 


* 


« 






64 




ORG 


3H 


• 




0003 


93 


65 




RETP 




* 








66 


• 
* 


ORG 


7H 










67 


* 


*IHP 


TinJNT 


m 
■ 


TIMER INT. 






68 






























69 




ORG 


09H 






0009 




70 












000? 


237F 


71 

i ^ 




MOV 


- 

a,«07FH 


* 




OCDB 


39 


• %^ 




OUTL 


PI .A 


• 


PESET PyL«,E Fr*P PEP 1 FERAL PROCESSOR 


OOQC 


23FF 


74 




rtoy 


H, iOFFM 


* 
* 




OOOE 


39 


75 




OUTL 


PI . A 


* 








76 


• 










OODF 


F5 


TT 




EN 


FLAGS 


* 
w 


€ndbl£ flags IBF OBF 


001 0 


A9 


78 




CLR 


F1 


1 

« 


Fl — us« for command btader' '' AO > 


001 1 


39 


79 


57ftRT».f ; 


015 


TCHTI 


t 




0012 


65 


80 




STOP 


TCHT 










SI 








* 


Initialize aro-wnuireiastceassii 






82 










04 command buffer cl«ar 


0013 


B826 


33 




NOV 


P0,«SHDrtES+1 


* 




0019 


B040 


84 




MOV 


9R0, 404 OH 


* 








89 


*- 














86 








* 


34 conrosnd buffer clear 


D0LX7 


B8S7 


87 




nov 


R0,«F0R84*i 


■ 




0019 


BOFF 


88 




MOV 


(?R0, tOFFH 


* 








89 












001 B 


B8tC 


90 




ttOV 


P0.90ICH 


• 


rcai»*«r bank l R4 


OOYD 


B031 


91 




MOV 


9P0.«DRPPOL 


* 
* 


^et Prop poll map head addr^ffj 






92 


■ 








for interrupt imt. 13) j^tart. 


001F 


B831 


93 




MOV 


P0,«DPPPOL 


• 




0021 


BB07 


94 




nov 


R3.f 7 


• 

* 




0023 


BOFF 


95 


INILF 1 • 


NOV 


ePO- 4 0FFH 


* 


r-» op Poll Map jnitiali-ation. 


002S 


18 


96 




JNC 


PO 






0 026 


EB23 


97 






P3,INlLFt 










98 


* 
• 




- 






0028 


B838 


99 




nov 


PO. tC'EVPOL 






002A 


BA06 


1 00 




nov 


F2 . 






002C 


8B05 


101 




nov 


R3-«5 




Pevicc Poll Map ir.|t J*l JI?t lOr. . 


002E 


BOFF 


1 02 


INILF3: 


MOV 


eRO, •OFFH 






0030 


18 


1 03 




INC 


RO 






0031 


EB2E 


1 04 




DJHS 


R3, IHILP3 


* 




0033 


EA2C 


1 05 




PJHZ 


R2« INILP2 


* 








106 


• 
/ 










0035 


BP 04 


107 




MOV 


R7,«04H 


* 


Initialize addrtrx Register. 






108 








* 


for interrupt routine rtartu 






1 09 


ft 
# 










oo:\7 


2304 


110 




nov 


A,«PWRDTO 


« 
• 


All Cov«rt«r yvitch off 


0039 


14D2 


1 1 1 




CAUL 


ALtCHT 


f 




003B 


2303 


112 




MOV 


A , •CABL_rt 


• 




003D 


I4D2 


113 




CALL 


ALLCMT 


* 

s 








114 




MOV 


A,tCABt.C 


* 


Clear Subrcnbc^ data 
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0031^ 

0042 23 OA 
0044 62 

0043 B003 

0047 25 

0048 43 



0O4? D6r6 
Q04B 7690 

004D 22 
004E 0449 



0050 
0051 
0052 
0u53 
OOSS 

oot?r 

0058 
005() 



A3 
22 
(kt 

03F7 
F649 
FB 
033 B 
B3 



0 05B 64 
005C 66 
OO^D 66 
DOSE 6 A 
0»>3F 6C 
OOAO 6E 

0061 ro 

0062 72 

0063 74 



0064 
00^6 

ooee 

006C 
006E 
00*0 

oort 
nnra 



048F 

0497 
044? 

»4(>A 

24 4C 
944? 
C47F 

r4D4 



0 =0 

om?-? fis* 

OOTB 3436 
oorD »»4*? 



O'jrr 2300 





wlT fT-^H'.l **Fl*: 


9041 Mf 7«J-V**-' 




^np.K ft TftJP 

COt c L Itit 




E LINE 






9 9 w # 




CAtL 


ALLCMT 


• 

* 


1 1 D J 










I 1 ■ 




CALt 


INIT P 


• 


119 










119 




SEL 




t 


1 £0 




nov 


A. tOI 0 


■ 


1 2£ 




HOV 


T. A 


* 




nov 


R3 , tC0UNT_R5 


• 


1 a3 I 


t 




TCHTl 






EN 


* 






STRT 


CMT 


* 


1 20 










« ^7 
t * r 


* 




C0MT1 






STARTS : 




* 


1 2" 




JFI 


START 3 




f 4 V 






A^oes 




t 31 


START4 1 


IH 




t T(^> 
1 ^« 




JflF 


ST0RT2 




133 


* 




W ■ 




1 34 


ST ART 3: 


CtR 


« 
t 


1 37 




IH 


A, 086 




136 




nov 


ft3. A 




137 




ADD 


ft 


f 


1 3B 




JC 


START2 




1 J¥ 




nov 


A,R3 


1 


1 4 Q 




ADO 


A^ttCOnnAHD 


+ 


141 




JBPP 


OA 


* 




t 








14^ 


conriAHD : 


DB 


COKO 








DB 


com 


■ 

> 


1 45 




OB 


con2 


* 






08 






1 47 




08 




X 


148 




06 


rnitS 


I 

w 


149 




DB 




* 


150 




OB 


con7 




131 




DB 


COHB 


* 


132 


t 








1S3 


COnO: 


jnp 


RESET 




134 


com : 


j«p 


RPOL 


• 


153 


C0n2: 


jnp 


STftRT2 




136 


C0I13: 


jnp 


CTFC 


• 


137 


*:ori4: 


jnF 


SnTD 


• 
P 


158 


con3s 


jnP 


SPC 


* 


159 


CD116: 


OflP 


STftRTt 


P 


160 


C0H7 : 


jrtp 


SOPS 




161 


con? : 


jnp 


SOEPS 


■ 



Power d«t«ct Init 1*1 x=*t ton 



01 Oh 



initialize tnd 



I6F full ? 

C«s* of u»tng coii»«nd port 



Fl fl»fl cl«ar 
Input CoB»and 

If «nt«r co»»*n<* i» Invalid on* 
c input > "-o*" 



£jt)»at« Juap address 



' CT . ? • - "'^fn i^nc- » 



r«s«t co«<iand 

raad pow«r detect line 

not »»fi9*»«d 

s«nd »«ss*9ft to •?«vice r«jron*« 
»ub»criw»r power. c»frl« control* 
not assigned 

define drop poll se*au*nc< 
•aefine d«^ic< poll feq'j*ns< 



, 94t , 

1€T : • ©4 
1^4 C0MT1 : 

ItT 

i^r 

168 

i70 
171 



romaand response 



nov 
nov 

.inp 



P0.»FOP 
P. 4Ffl 
C0MT2 
REfP84 
ST«FT2 



4*1 



tf^ Coii^**and response 
c-IhPT;: nov A. POOH 



194 



0167237 



Witt I PRnPT^PST iJEH-^- 
LOCftTlOM OBJECT COPE LINE 



SO'.^^CE LINE 



0081 90 
0002 0449 

0084 
0086 

0 087 F249 
0089 D27'F 

009B 34 ID 

OOSD 0449 



008F BOOO 
00?1 BBOt 
0093 34FC 
00?S 041 1 



009? OE 
0098 530F 
009A AB 
009B OF 

009C 47 
009D 46 
009E 8820 
OOAO AO 
00A1 B^Ot 
00A3 B802 

OOftS 34FC 
00A7 14«8 
aOA9 0449 



OOAB B8£0 
OOAD FO 
OOmC 43C0 
OOP 0 AA 

ooe^ 34ce 

0083 83 



0084 B821 
0 0B6 BB03 
00P8 9410 
008A 33FF 
006C DB 
OOBD C64D 

OOBF B8£1 
00C1 FO 
00C2 03FA 
00C4 F649 



PESET : MOV 

nov 
CPLL 



irr 

173 

174 : 

175 C0HT2' 

176 
177 
178 
179 : 
130 

t8Z 
183 
184 

ie7 

1^8 
189 

190 :4««« 

191 t 

192 PFPLi 
193 

194 
193 
196 : 
197 
193 

|OQ 

20.0 

201 

202 

203 : 

204 

203 

206 
207 ; 

209 : 
209 PS: 

210 
211 

212 
213 
214 

213 
216 
217 

218 
219 
220 
221 
222 

223 
226 



nov 

nov 
nov 

JB7 
JB6 

CALL 

JKP 



STS,A 
STAr!T2 

BO,tSMOMES*l 

A.9R0 

START2 

STARTS 



04 r^sponj. 1» not «yi»t .return. 

S*nd to D»t%_Froc«»5or 
return »»in routine 



rttvrn 



CTFC 



Ser.^! r.st>-n«*. -OO" before r4?et 



RES04 
START2 

R2,»00 
P3,»01 
PESOUT 
START 0 

t P*4<3 ECU A<Sdr«i5 > 

po»«r <3«ltCt 3 2 ' 0 

pOW^r d<tftCt ..3 4 

s. ECU A^'lrBi? 



r<x«t o« 



detect line 



novp 


A.P6 




ft,«0FM 


rtOV 


R3.A 


novD 


A,P7 


SWAP 


A 


OPL 


A.P3 


nov 


RO,«P«'iC'ET 


nov 


eRO, A 


nov 


R2.401H 


nov 


P3.W02H 


CALL 


RESOUT 


CALL 


PS 


jnp 


STAPT2 


MOV 


PO, tPuRPET 


nov 


A.9P0 


ORL 


A.tllOOOOOOE 


MOV 


R2.A 


CALL 


PURCKK 


Change 


Tur>«r Frequenc 


nov 


RO.iCHAHEL 


nov 


R3,»03H 


CALL 


IHPCOn 


MOV 


A,t0FFH 


XRU 


A«R3 




START 4 


nov 


RO»tCHAtIEL 


nov 


A, eRO 


ADD 




JC 


START2 



- 3 



2 bvtt »end to d»ta processor 

Send to P«t»_Ai-OC«i»or 
Call sub»criv«r« power check 
' set power d-t«ct lln« all high- 

. II jubscriver power on 

For Subscriber th^t powered of^ ' 



* * 



Stored Hi?'- converter mip^ber 
Err-or - xnput -l»t» 1* invalid one. 



*t Error - Drop nuaber Is invalid. 
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FILE: OROPr.RSTiUEMftPA HEWLE7T-P»4CrftPC-: «04t ftiKftblf 
LOCATION OBJECT CODE LJME SOOPCE LlHE 



0167237 











* 












00C6 


9466 


230 




CALL 


TIJMEP 


• 


Chan9ing frtoycncv 




ooce 


BA03 


231 




nov 


ff2,l03H 


ft 

* 






DOCft 


BB02 


232 




nov 


P3,«02H 








oocc 


BB£t 


233 




NOV 


RO, •CHANEL 


• 










234 














OOCE 


34FC 


239 




CALL 


PESOUT 




$<nd "TQ i»it»_Proc€i»or 




ODDO 


0449 


236 
237 


* 


JflP 


START2 


• 




* 






238 


* 
















239 














0002 


3C 


24 0 


ALLCNT: 


novo 


P4, A 


J 




0003 


BACO 


24 t 




nov 


R2,*0C0H 


■ 






00O9 


94AE 


242 




COLL 


SELECT 


; 




« 


0 0D7 


83 


243 




PET 














245 


* 


3cnd 




1 





0OP8 


344C 


246 


FIH084: 


CALL 


¥A|T_84 


OODA 


B826 


24 7 


-ntt- : 


nov 


RO,«SHDnES*» 


OOOC 


FO 


248 




nov 


A^9R0 


OODO 


F2D8 


249 




^87 


F I NP94 


OODF 


02E3 


290 


5nTO0: 


.;66 


snTDi 


OOEI 


9410 


291 
292 


* 
* 


CALL 


RES04 


P0E3 


231 0 


293 


SnTDl : 


nov 


A.tOOOIOOOOB 


00E9 


90 


294 




nov 


ST5.A 


00E6 


C8 


299 




DEC 


PO 


oor7 


BB02 


296 




nov 


R3.000ZH 


00l£9 


941 0 


237 




CALL 


INPCOH 


OOtB 


FB 


298 




nov 


A,R3 


DOEC 


03FF 


239 




XRL 


A . ■ OFFM 


OOEE 


C64D 


260 
261 


* 


JZ 


5TftRT4 


OOFO 


8826 


262 




nov 


R0.tSHOnE?«1 


00F2 


FO 


263 




nov 


A.9P0 


O0F3 


AB 


264 
269 


* 


nov 

* 


R3.A 


00F4 


03F9 


266 




ADD 


A,«-7H 


0OF6 


E6FA 


267 




JHC 


SnTD4 


OOKB 


2438 


268 

269 




jnp 


SnT02 

* 


OOFA 


18 


270 


snT04 1 


INC 


RO 


nOFB 


94T0 


271 
272 


: 


CALL 


iHPCOn 


OOFO 


FP 


273 




nov 


A,R3 


OOFE 


03FF 


274 




XRL 


A.aCFPH 


Dt 00 


C6rA 


273 
276 


* 
* 




START? 






277 






:o»*«n<f set rovj 


Ot 02 


B827 


278 




nov 


RO.OSHDNES^: 


01 04 


8924 


279 




nov 


Rt .tSUBnES 


01 06 


FO 


280 




nov 


A.9R0 


0107 


53F8 


281 




ANC 


A^tOFBH 


01 09 


77 


282 




RR 


A 


01 OA 


77 


283 




RR 


A 


01 OB 


77 


294 




RR 


A 


01 OC 


AA 


253 




nov 


R2,A 



S«c ti^*t buff^^r f or 04 CO»ni*nd i jr *mp*: 
If buf f tr It full * then thi J rout ir* m j 1 1 

fC" Finding to devict tv int< rout mi 
S*r*<J 0^ r«*pc»n#« to P*ta P""oc«Jsor 



: S*t coii»»»nd buff*' 



: Input C b"t« ' d«wlc« ID .EVTE COUNT i 



Sc« th* nu«b«r oT rend bvtes 

for ata processor 



If BVTF COUNT if greater than 6 

then. input data aborted 
abort coai»and ' illigel return > 



input ae stage dat a 



con A and 
5ub* ae 



. addret? 
»ge for intr. routine 



4 



196 



FIUEt OROPr.PSTtUEHAPft 
LOCATION OBJECT CODE LINE 



ME«LET1-F«CK«PD: 8041 Af««mbl«r 



01 67237 



01 OD 
01 OF 

01 1 1 
0112 
01 13 
0114 

01 16 

our 

Ot 18 
01 19 
01 IB 
01 ID 
01 IE 



031F 
C62D 

FA 
97 

67 

033C 

A3 

A1 
FA 

1231 
23 OF 

51 
A1 



01 IF B826 

0121 FO 

0122 43C0 
0124 AO 



0125 FD 

0126 962 A 
0128 BD04 
0I2A CD 



D12B 0449 

012D B102 
at2F 24 IF 
0131 23F0 

0133 51 

0134 47 

0135 A1 

0136 241F 

0138 B040 
01*5 A 0449 



01 30 23 
01 3D 22 
01 3E 22 
013F 21 

0140 32 

0141 32 

0142 11 

0143 11 

0144 11 



INE 


SOUPCE LINE 






286 


■ 

»RL 


ft , • 1 FH 


* 


287 


OZ 


EXPAND 


* 

4 


288 


nOV 


A,R2 


* 


289 


CLR 


C 


* 


290 


RRC 


A 


« 
• 


291 


ADD 


A,#FMCTBL 


• 


292 


novp 


A*9A 


« 

i 


293 


nov 


eRI,A 


* 


294 


MOV 


A.R2 


• 


295 


. 080 


ODDFNC 


■ 

* 


296 


nov 


A,»0FH 




297 


PML 


A,9P» 


* 


?98 


MOV 


9R1 , A 





SUBCOrit MOV 



300 

301 

302 

303 

304 

305 

306 
307 

303 

309 

31 0 

311 

312 ; 

313 : 

314 

315 ; 

316 EXPAND: 
317 

318 OrjDFHf.: 

319 

320 

321 



RO,«SHDMES*t 



SET_F:5 : 



323 ; 

324 SMTDS 
325 



327 
328 
329 
33 0 

331 



i 



MOV 


A,?P0 


; Set "4 Buffer full < acti-t 


ORL 


A, HOC OH 


MOV 


9R0.A 




count 


down R5 ' Count 






MOV A , Pf 


* 
r 




JN2 SET_R5 


« 




nov R5,»C0UNT 






DEC P5 


* 


OMP 


STftRT2 


• 
* 


MOV 


8P1 .«02H 


«;'p5nd command is f i^td 


JMP 


SU8C0M 


rend to device 


MOV 


A.HOFOH 




ANL 


A,eR1 


* 


SUAP A 


m 
f 


MOV 


9R1 >A 


* 


OMP 


suecon 


• 


MOV 


9PO>«40H 


S«t statu* " buffer «Bp«"V 


OMP 


START2 


* 
« 


Kind 


of function defin« t«bl« 



number of coi»»»nd sr« a* follow. 
— — device con tor 1 

«cnd de^ic* d«t« 

read device information 



1 



333 : 

334 FNCTBL 



338 
339 
340 
341 



D6 
DB 
DB 
DB 
DB 
DB 
DB 
DB 
DB 



23H 

22H 
22H 
21H 
32H 
32H 
1 1H 
I1H 
1 1H 



* 



comaand number 

1 .0 

3.2 

5,4 

7,6 

9,8 

B,A 

D.C 

F,E 
11,10 



Spscif led 



device control 



FlLEt DROPr.RST :UEHfiPft 
LOCATION OBJECT CODE LINE 
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0149 22 

0146 22 

0147 22 

0148 22 

0149 33 
0I4A 33 
Ot4B 33 



01 4C B82D 
014E BB01 
0190 9410 

0152 FB 
0133 03FF 
01 33 Ce7A 

0137 B820 
0139 FO 
D13A 3307 

Ot'JC AB 
01 SO AC 
0I3E FO 
OISF F272 

0161 54BC 



0163 

0163 FC 

0164 AB 

0165 FO 

0166 D276 

0168 34C0 
D16A 

ni6A BA03 
0I6C BB02 
016E 34FC 
0170 0449 

0172 9484 
0174 2463 

0176 34C4 
0178 246A 



01 7A 044D 



343 
344 
343 

346 

347 

348 
349 

350 
331 
332 



SOURCE LINE 

OB 
08 
OB 
DB 
OB 
OB 

DB 



334 $PC: 



336 



398 
399 
360 

361 



364 

369 

366 
367 



369 : 

370 SPC1: 

371 ; 

372 ; 

373 5PCC0n 
374 



376 

377 
37B ; 

379 S5C0I 

380 ; 

331 SSCCOf 
782 : 
383 
384 



386 

387 ; 

388 SPCO: 
389 

390 ; 

391 SSCIi 



01 7C BBFF 



393 ; 

394 i 

393 START7: 

396 ;•••««! 

397 ; 

398 ; 

399 CHGFAL 



22H 
22H 
22H 
22H 
33H 
33H 
33H 



4 

m 

J 

■ 
* 



13* 12 
15,14 

17, 16 
19, 18 
IB, lA 
IP, »C 
IF, IE 



«snd data n to dftvic* 
n * 1 to 9 



r«ad device information 



send datt 



Subscriv«r pover control & Sub»criver Switch Control 



nov 
nov 

CALL 

MOV 
XRL 

ur 

nov 

MOV 
mNL 

nov 
nov 

MOV 
JB7 

CALL 



HOV 

nov 

MOV 
JB6 

CALL 



nov 
nov 

CALL 

jnp 

CALL 
JWP 

CALL 



JHP 



RO^tSUBPUR 

R3,i0tH 

IMPCOM 

A,P3 
A. «OFFH 
START7 

RO,tSUBPMP 

A. 9R0 

A, •07H 

R3*A 

R4,0 

A,9R0 

SPCO 

PWROFF 



A,P4 
R3.A 
a,9R0 

3SC1 

CABLEA 



R:^,605H- 
R3.0 02H 
RESOUT 
STARTS 

PWROH 

SPCCOn 

CABLEB 

$sccon 



START4 



input 



Chtcb Et"r or i nd i cater 



Prop Number 



bit 7 equal 1- po^er on 0- power q( f 



R«stf?r-« Converter Number 

btt 6 equal i- jel. cable a 

0- eel . cable 8 



i^end r«iponse " 09 



PO — SUBPWR 



' Define Drop Poll Sequence > 



nov 



R3/O0FFH 
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LOCATIOH OBJECT CODE LINE 50UPCE LiriE 



01 7E 83 


400 


PET 




401 : 




0I7F B831 


402 3DPS: 


nov 


otct eeo3 


4 03 


nov 




4 04 : 




0183 3494 


403 


CALL 




406 ; 




01BS FB 


407 


nov 


0186 D3FF 


4 08 


XRL 


0188 C67A 


4 09 






410 ; 




018A BA07 


41 1 


nov 


018C B801 


412 


nov 


018E 34FC 


413 


CALL 


0150 0449 


414 


onp 




415 : 




0192 0450 


416 STAPT9t 


tun 




417 ; 




01:>4 0694 


418 CHANGE: 


JNIBF 


0196 7670 


419 


JF1 


0193 22 


420 


IH 


0I?9 AO 


421 


nov 


01 9A 72B? 


42Z 


JB3 




423 % 




019C 47 


424 RETPOL* 


SWAP 


01 9D 18 


425 


INC 


01 9£ AO 


426 


MOV 




427 ; 




01 9F 18 


428 


IHC 


OinO EB94 


429 


DJH2 




430 ; 




01 A2 DSA2 


431 POLMOIM 


JHIBF 


01A4 767C 


432 


JPI 


01A6 22 


433 


IH 




434 ; 




01 A7 2A 


435 


>XH 


OlftS B931 


436 


nov 


OtAA Ft 


.437 


MOV 


01AB AO 


438 


nov 


01 AC 2n 




:XH 




440 ; 




01 AD 34C9 


441 


CALL 




442 ; 




OIAF C8 


443 


DEC 


01B0 FO 


444 


nov 


01B1 4330 


445 


ORL 


01B3 AO 


446 


nov 




447 ; 




01 B4 83 


448 CHCEHD: 


RET 




449 ; 






450 ; 




01BS 2A 


451 HOPOL: 


XCH 


0166 FB 


452 


nov 


Old? D303 


453 


XRL 


01 B? ceci 


454 


JZ 




435 ; 




01 BB C8 


436 


DEC 



041 Ajf<B»M*i^ 

0167237 



R0^#DRFPOL 
P3,t03 

CHANCE ; 

A,R3 ; 
p.tOFFH : 
ST«RT7 ; 

R2,»07H 
R3^»01H 
RESOUT 

START2 

STftRT3 ; 

CHANGE : Ch«no« Drop Doll n^P format 

CHGFAL 

A.DBB 

9R0,A ? 
HOPQL - 

RO 

9P0>A : 

RO I 
R3. CHANGE ; 

POLMOD ; 
CHt^AL ; 
A^DBB 

A,R2 

R1 .»DRPPOL 

A,eP1 
(?PO,rt 
A.R2 

SETP7 
RO 

A:.9R0 

A.980H 

BRO.A 



A»R2 

A,R? 

A>t03H 

RETSTP 

RO 
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FILEi 0R0P7_R5T:UCH0PA HEWttTT-PttCKrtKD : 3041 ftueaM^.r 



LOCATION OBJECT CODE LINE 



^OUPCE LINE 



010C PO 
01BD 4330 
01BP AO 

01C0 18 

01C1 

01 C2 249C 



0IC4 PI 
0IC3 93DF 
OIC? Al 
OtC8 83 

0IC9 D3FF 
OtCB B91F 
01 CD 96C4 

01CF F1 
01D0 4320 
01D2 A1 
01 D3 83 



D6D4 
76FO 
B838 
22 

3307 

A8 

AC 



01D4 

0106 
0fD8 
01 DA 
DtDB 
OtDD 
D1DE 
D1DP 



o\z\ pe 

01E2 030? 
01 E4 A8 
Ptk'3 EBE1 

01 K7 PB05 

01 1*? ?4in 

01EB FB 

nice D3FF 

01 EE CtFtf- 

OIFO BO09 
0IK7 BB02 
0IF4 B804 
01F6 34FC 
01FB 0449 

01 FA 044D 



437 
458 
439 
4«0 ; 
4&1 

462 I 

463 PETSTP: 

464 

463 ; 
466 ; 
467 
468 
46? 
470 
471 



nov 
nov 

IHC 
XCH 



A.9P0 

A,I80H 

9R0,a 

RO 

A,R2 
RETPOL 



RHDRBN : 



MOV 

AHL 
flOV 

RET 



A,9P1 

ft,«U01linE 



472 ! 


5ETP7: 


:<RL 


0, VOFPH 


473 




wov 


Rl ,«31 


474 






RNDPBN 




• 






476 




WOV 


A,9PI 


477 




ORL 


A, M001 ooonoi 


473 




F10V 


9P1 /A 


479 




PET 




480 


■ 






481 








482 








483 




404 


* * 


D«f ine 


D«'-*lce Po 


485 








486 


SDEPS : 


OHIBF 


SDEPS 


487 




JFl 


STARTS 


483 




nov 


RO,«DEVPOL 


489 




IN 


A.DBB 


490 




ONL 


A,«07H 


491 




MOV 


R3. A 


492 




MOV 


R4,A 


493 






SDEPS1 


494 


* 






493 


SDEPSO: 


nov 


A,PO 


496 




ADD 


A,»n3H 


497 




nov 


RO.A 


498 




DOHC 


R3.SDEPS0 


499 


* 






500 


SDEr?l : 


nov 


R3.iO?H 


501 




CALL 


IMPCOn 


302 




nov 


A,P3 


303 




XRL 


A,»OFFH 


304 




JZ 


STARTS 


303 


• 






306 




MOV 


R2.i08H 


307 




nov 


R3,»02H 


308 




MOV 


R0«t04H 


309 




CALL 


RESOUT 


310 




jnp 


START2 


311 


• 






312 


STARTS: 


onp 


START 4 


313 









FILE I 0R0P7_P5T :UEH6Pft 
LOCATIOH OBJECT COPE LINE 
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SOURCE LINE 



0167237 





314 




Response Output 












JOBF 


RE30UT 




: Check olut buffer full 


•* 


OIFE 93 


316 




CPL 


FO 




» 




OIFF Fft 


317 




MOV 


A.R2 




• 
• 




0200 02 


318 




OUT 


DBB.A 




b B 
• • . • ' 




319 


* 












02D1 i^O 


520 




DEC 


R3 




* 
* 








t 


nov 


A,R3 




* 
* 








* 


JZ 


RESEND 










324 


ft 

t 














V & «/ 




JOBF 


RE5CHT 




* 










CLP 


FO 




• 




U&Vo r U 


527 




MOV 


A.9R0 




: output - data.. 










OUT 


c*Be. A 




- i * 


02 ON 


5?^ 




IHC 


PO 




* 




O^Oo bDlic 






DJNZ 


R3.RESCNI 




* 
• 






5^t 


PESEHD r 

m\. ^/ 1 ■ V * 


RET 






* 






532 
533 


PESrMi : 

* 

* 


JNP 


RESCHT 




• 

• 






534 
535 




input 












> 

* 
















* 


PO 




D 


5t 3 head address 






53ft 


• 
* 


:?3 


B'-'tes of 


input <3ata 




0210 061 0 


539 


I HF >: on : 


JNIBF 


IHPCOM 




* 




0212 761A 


34 0 




.tFI 


IMPEND 






0214 22 


4^ t 

1 




IN 


A^DBB 




: * input ^ 


■ * 


02t9 AO 


342 




MOV 


9R0, A 




Store Data 




0216 18 


543 




IHC 


PO 








0217 EB10 






PJH2 


R3. IHPCOn 








02t9 B3 






PET 






• 

P3e'»frh 




OZtn BBFF 




IMPEND: 


MOV 


R3,*0FFH 








5dr 




PET 






: d«* » f ai 1 ure 






















5^0 
















330 
















35 1 




e output r->utinft 






55? 

553 
















554 


RES04 : 


MOV 


A.§RO - 




* 
* 




C62F 


353 
336 


* 


JZ 


SC'1 




: error b^ss^^ft 






557 


• 

* 




A,»-7 










538 


* 
J 


JC 


304END 




• 




0220 FO 


339 
560 


B 

> 


MOV 


A,9R0 








0221 030? 


561 




ADD 


A^ t03H 






evTE COUNT 




562 














0223 AB 


563 


SD2t 


nov 


R3«A 




* 




0224 BA04 


364 




MOV 


R2.4I04H 




• 
• 




0226 B825 


565 




. nov 


RP>«SHDnES 








0228 34FC 


566 




CALL 


PESOUT 








022 A 8626 


567 
368 


t 

S04EHO: 


MOV 


R0^#SNDMES+1 


• 


• 


022C B04 0 


369 




nov 


9R0>1I40H 




r clear ti-l r-jponse for 




022E 83 


370 
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371 


p 

ft 












572 


« 
* 








022F 


2304 


573 




HOV 


A.9004M 


Error ai«5S «aG 


023 1 


4423 


374 

573 


* 


JHP 


9D2 








376 


























577 


t 




« 94 Comib%rk4 








573 










0233 




579 










0233 


B837 


580 




nov 


R0*^FOP84+t ; 


0233 


FO 


581 




flOV 


A,l»PO 




0236 


F24r 


5S2 
533 


• 

> 


rlB7 


EHD_84 




0238 


C648 


384 
583 


RE3Pe4 : 

■ 


J2 


F84fAL 


Lftlled at main loor *'"ntnc. 


023 A 


FO 


586 




hOV 


A,9P0 




023B 


0303 


587 






A>«03H 




0230 


A8 


588 
589 


* 
a 


nov 


R3,H 


^►*re EVTE COUNT for jen<J 


023E 


C8 


590 
591 


Fe4EFP; 

• 


DEC 


RO 




023F 


BA84 


392 




nov 


P2,t64H 




0241 


34FC 


593 
594 




CALL 


PErOMT 


P».ipOn£4 out 


0243 


8837 


593 


S84EHf • 


HOV 


R0.tFOP?4+1 




0243 


8080 


596 




MOV 


<?RO.«0€OH 




0247 


83 


397 
998 
399 


EHD.34 * 

* 

t 

* 


PET 






0248 


8804 


600 


F84FAL : 


nov 


#04 


:r VLF comwun Jcation it failed. 


024A 


443E 


6U1 






F84EPR 


»end that condition to dat^ procs.5* 


* 




602 


* 








024C 




60? 


"A T T_84 t 








024C 


FD 


604 




nov 


A.P3 


> 


024D 


9633 


605 




JNZ 


WA I T_ENr* 


\ U P5 =^ 0 th«n Joo^ 34 buffer 


024F 


3433 


606 




CALL 


PES 84 ; fen<1 84 conr»ftrid 


0231 


8D03 


607 






, •C0UWT_P5 


iriitiAliz^ ' counter* 


0253 




608 


«hIT_ENO 


• 
* 






0233 


83 


609 
61 0 


• 


PET 






02-^4 


8820 


611 




nov 


RO. iPMPX ET 


»o«^r C'-fr^ct line ir>i t J 5l irst : z'^i 


0236 


BOCO 


612 




nov 


9P0.#0CftM 


> 


0238 


140B 


613 




CALL 


P« 




023A 


83 


614 

-5-15 


• 
• 


PET 










616 










617 


! 












618 


* 








0236 


6AFE 


619 


BIT-iEL: 


nov 


R2,tOFEH 


' F2: C*rc-p C Ct*nvf A»- f 4r Mt»tB. 


02SD 


FB 


620 




nov 


A,R? 


: PI" Bit pattern •'*c*:i-4 Lovi * 


023 E 


C665 


621 




JZ 


COHO 


I- Converter 7 


0260 


FA 


622 




nov 


A^P2 


1 t t t 01 1 1 8 


0261 


tr 


623 


TUHLP1 : 


PL 


A 


■ 


0262 


£661 


624 




DJK2 


P3,TUMLF1 




0264 


AA 


625 




nov 


R2>A 


• 


0263 


83 


626 
627 


CONOt 

* 

« 


PET 




t 



I 

I 

f 



202 

FILEi PR0P7_PST I OEHftPft HEWLETT -PftCKOPO : 9041 Atnobl-sr 
I OCATIOH OBJECT CODE LIME SO'-'PCE LINE 



0167237 













629 








630 f : 




Cli«n9e Tun 




631 t t :::•:* J 


h t * * ' * * 






632 : UJC-d 


F«SlSt<r 




633 ; FO 


... 


lndlc«t« Chann* 




634 : P? 








635 ; Fi 




tforl^ ing 




636 t 








637 ; 








638 






0266 B&2t 


639 TUtlER: 


pinv 




0268 FO 


640 


nnv 


A. 8P0 


026? AB 


641 


rtOV 


e3.R 




642 : 






026A 


643 


CALL 


BITTEL 




644 : 






026C B823 


645 


MOV 


Ra,#CH»MEL*^i 


02 eB02 


646 


nov 


P3.«02 


0270 548F 


647 TUNLP-^: 


CALL 


DAT OUT 


0272 EB70 


648 




P3 . TUHLF3 




649 ; 






0274 FO 


650 


Mnv 

n V » 




0275 E7 


651 


Pt 




0276 AO 


652 


MflV 


■I- 




653 : 






0277 C8 


654 


Lr ct^ 


PA 


0278 BBOS 


635 






027A 348F 


656 TUHLP2: 






027C EB7A 


657 








658 : 






027e 18 


659 


f lit 




027F 6B05 


660 


nov 


P3 . tOS 


0281 948F 


661 TOMLP-^t 


CALL 


OmTO'JT 


0233 EB81 


662 




R3.TUNLP4 




663 ; 






0283 23 OA 


664 


HOV 


A.«LOD[>mT 


0237 54ft5 


665 


CALL 


PULSE 




666 i 






0289 2301 


667 


MOV 


A..tDAT_0 


023B 3C 


668 


MOVD 


P4 . t- ~- 


028C 54 AE 


669 


CALL 




028E 83 


670 


RET 












023F 97 


672 C'ATOUT: 


CLR 


C 


0290 FO 


673 


MOV 


A,9P0 


0291 F7 


674 CICLEO: 


RLC 


A 


0292 AO 


675 


MOV 


9R0 . A 


0293 2309 


676 


MOV 




0295 3C 


677 


MOVD 


P4.i»- 


0296 F69B 


678 


JC 


DATAl 


0298 2307 


679 


MOV 


ft,»07H 


0296 9C 


I^SO 


ANLD 


P4.M 




681 ; 






029B FA 


682 DATm : 


nov 


a .R2 


029C 39 


683 


OUTL 


PI, A 


0290 23FF 


684 


nov 


ft.tOFFH 



• • » 



■ » • • • 

» - • » • 



***** 
k * ■ • • 



: «Ri!) " M*in Co«jnt«r 2 bj t 



Hbc*" on^ bi*" in 9F'^ 



. apo — Maxn Counter M 



S"*! low counter 



Hat » 



if out rut data is 0 
then invert 5 4 at 5 
that recentrw outcu' 
S«l4ct hich 



FILEt Dl?0P7.PSTt»»CMAFft 
LOCATXOH OBJECT COtE LlHE 
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02?F 39 


683 




OUTu 


ffl « A 




686 


* 






02A0 94A3 


637 




CALL 


tLU^R 




688 


« 






02A2 83 


689 




PET 






690 


$ 






02A3 23 09 


691 


CLOO : 


HOV 


A * •CTL^ P** * 


02A3 3C 


6?2 


PULSE : 


novD 




02A6 FA 


693 




nov 




02A7 39 


694 




OUTL 


K 1 J H 


02A8 23FF 


693 




nuV 


M t • Vr r n 


02AA 39 


696 




OUTL 


PI , 




697 


* 
f 






02AB 2307 


698 




MOV 


M * • U r M 


02AP 9C 


699 




mNLD 


P4,« 


02A£ FA 


700 


SELECT: 


ttov 




02AF 39 


701 




OUTL 


P 1 . H 


023 0 23FF 


702 




nov 


a>«OFFH 


0232 3? 


703 




OUTL 


PI , A 


0233 9^ 


7 04 




RET* 






705 


• ^ ^ ^ ^ ^ 




0204 23 OC 


7 06 




nov 


M,»PMRC'TI 


02B& 3C 


ror 




novo 






708 


* 
• 






02B7 S43B 


709 




CALL 


eiTSEL 


02B9 MAE 


710 




CALL 


SELECT 


02BB 83 


71 1 




RET 


A, •PWRPTP 


02BC 2304 


712 


PWPOFF * 


nov 


02BE 44B6 


713 




jnp 


CONCOn 




714 








OZCO 2303 


715 


CAtLEA; 


MOV 


A.tCABL„H 


02C2 44B6 


716 
717 




JMP 


COHCOn 


0ZC4 230B 


713 


CAPLEE: 


nov 


A , •CABL.B 


02C6 4466 


719 




JMP 


COHCOn 




720 


ft 
t 






02Cd 230D 


721 


PWF.CH^ I 


nov 


A,«[>E7DAT 


02CA 3C 


722 




novo 


P4 . A 


D2CB 74AE 


723 




CALL 


SELECT 


n2CP 33 


724 

725 




PET 





Select LCM 



: Clod High 

t 

^-ttltc* high 



S<^l«ct RF cable A 



cable B 



Errors* 0 
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riL£l AKItSHICI ' • HEWtETT-PPCKAPD: 8048 Ass«n&l«r 

LOCftTIOH OBJECT CODE LINE SOU(?CE LINE 



1 

9 


•8048* 




2 


jLa^t V€r .<AKI > 






« 










1 






) 




7 


J 


Drop Proc«»jor C 8042 > 


8 


) 




9 


1 tlncr lnt«rrupt routine, ver 2.2.1 


\ 0 


1 




t 1 


) 


C Hot vcr. 2 * 04_An by Hideo Shigihara. 


1 2 


■ 




1 3 




:{xxxx?ix;i;.*x:::{:^^;^::::^^•;^";"":i^xs::x^x:i/::^:{;^::z:^82 0438 1 oy,zz 


14 


* 




IS 




*- 






■ % 




w 


t a 






1 y 




\\ 

T W 








^ 1 










: Work i no r« s i jtcr . i*sn^*p# *\\ 






ss 




;S'. ***** Rl 


: Working resister. ***** s\ 






W 




; W ***** R2 


J Data fbit> counter. ***** V\ 


^ r 




\\ 




.\\ **»»* R3 


: Transmit or receive data buffer. ***** '-A 


90 
&7 




W 


^ A 

30 


;S\ ***** R4 


! Current access drop »ap address. ***** \\ 






\\ 


32 


;\N ***** R5 


: Current access device aap address . ***** W 


33 


;NS 


*, • 
'> » 


34 




: VLF flags. ***** w 


39 




\ \ 


3& 


;N\ 


<bitO> « Error counter 0. 






. \ 




;\s 


Cbit:i > » Error counter 1. 


39 






40 




<bit2> ■ Error count^er 2. "^N 


41 


;ss 


\ % 


42 




Cbit3>- • Ho used. V. 


43 


i\\ 


^ \ 


44 




fbSt4> a Mo used* 


45 




* \ 
\ \ 


46 




Cbit5> » rio used. N'. 


47 


jss 


* * 


48 




<bit6^ a RCK flag. N*> 


49 


J\N 




90 


JNN 


<bitr> ■ ™ No uffed. ™ Vn 


5t 




W 


S2 


;\S ***** R7 


; Polling flag ***** \N 


S3 




SS 


54 




<bitO> ■ Peturn wait flag. \\ 


55 




\\ 


56 




<bltl> • Ho request flag, '^^ 


57 


J NX 





0167237 



rSLEi AKItSHICI 

LOCATION OBJECT CODE LINE 
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MEULETT-PACKftRCi 8048 A»x*ftbl«r 
SOURCE LINE 



0167237 



0007 MOO 



<0024> 



<00£9> 



<0026> 



<oor7> 



<003t> 



<003f> 



<0037 



<0038> 



<003D> 



98 
59 
60 
61 
62 
63 
64 

63 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 

77 
78 
79 

30 

81 

82 

83 
84 

85 
36 
87 
38 
89 
90 
91 
92 
93 

94 

95 

96 
97 
98 
99 

too 

101 
I 02 
1 03 
t 04 
I 05 
106 
107 

1 08 
1 09 

HO 
1 11 
112 
113 



<bit2> 




Only 04 f1«g. 




^bit3> 


m 


— - Mo uff«d. 




<bit4> 




R.R or priority 


riag< d«vic« ^. 


<blt5> 




R.R or priority 


riagC drop » . 


<btt6> 


m 


First drop r«lect 


flag. 


<bit7> 




Rcs^ponse f 1 ag . 





;ss 



\N 
\\ 
'■.\ 
NX 

w 
\\ 
\\ 
w 

I 



ORC 



07H 



; M 1 1 1 1 1 n 11 It 1 1 1 M H t n t M 1 1 1 n u 1 1 n n t M 1 1 11 1 n n n I u I M n 1 1 1 ( 



TIffER 1H7ERPUPT ROUTINE. 



itiMtiiinniMinMMiiniiiniitiMniitittnMtiii III M MiitM 



JUP HETIT 

ft 

i333333333333>333333333 3J333333CCtICtCECtCCCCICCtttCCrCCCCCCCCtrCt 



SDHSCK EOU 
) 

SOnSCH EOU 

t 

i 

SDnsc 1 EOU 



24H 



25H 



26W 



SDnSGC 



EOU 



27-u 



DRhAPO EOU 



DRHAPS EOU 



DRHAPH 

; 
J 

DVH10 
* 

OVHI t 



EOU 



3rM 



EOU 



3dH 



EOU 



3DH 



:Subi»<ssagc for device response. 
C Command only ,UR or RD data. > 

; 04 command buffer C ID.> 



: 04 command buff«r ^ bvt« count . 



; 04 command buffo* * command.'^ 



;Orop polling map ' * 



t'»*OD polling map ' 2 . 5 



;Drop polling map < 2.M > 



;Dcvicc polling nap ( 1.0.0 > 



t Device polling map ^ l.t.O > 



rZLE: AKltSHIGl 

tOCATION OBJECT CODE LtHE 
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HEWLETT-PACKARD: 8048 Aj5e»bl«r 



SOURCE LINE 



0167237 





1 1 w # 








^ n A ^ ^ ^ 

< 0042/ 






42H 


;Devic« polling map < 1.2.0 > 




117 > 










1 1 O 






j Device pel 1 ino n^p ^ t ^ 3 . 0 > 


<0047> 


11? yvni i 




47H 




tZO ; 
















: Device polling n^p < 1.4.0 > 


* 


1 99 nvH t 4 

f 9^ t 


CQU 


4CH 




1 ^ J ! 
1 34 1 






: Device polling map < 15.0 * 


K UU^ 1 r 




mm H W 


51H 




1 Zo ; 










1 37 • 

1 ^ r » 




- 


:84 command buffer ■ ID. > 

* 


S U UOt> / 




b wT V 


56H 




1 Z9 ; 




• 














✓ ft ft^^ \ 


ttl PP841 


EOU 

b W V 


57H 


;34 command buffer < byte count. > 




1 32 } 










t • 

t # 






:94 command burfer < data 0.'> 


< OOOo ^ 




poll 


53 H 




1 33 ; 


















< 003D> 




emit 






138 ) 










139 1 








< 009E> 


14 0 DEnftPO 


t 






A -A -A 

141 ; 










i4Z } 






I D^vi ctt^ DOl 1 ino fk^o ( 2 . N . 7 > * 


^ mk. A ^ W 

< 0065> 


i43 wfcnHr^ 


bbiu 


own 




144 J 










1 45 ; 






* D«vi c# ool 1 ina ftao < 2 * N « H > * 


<0067> 


146 DtPlfiPH 


CblU 






147 ; 










148 J 




* 




< O068> 


149 LrtVI 


ESU 


oon 




tSO ; 










I5t ; 








< OOd? > 


% M n o • n 








153 ; 










154 % 










155 POLING 


EQU 








156 ; 






numDer- set buf f er « 




157 ; 








<oo&e> 


158 CNTBY 


EOU 


6BH 


:B"t€ counter for Rx or Tx. 




159 : 










160 ; 






;Drop number sawe buffer. 


<006C> 


161 3AVDRP 


EOU 


6CH 




t62 ; 










163 ; 










164 ; 




















166 ; 










167 




ORC 


300H 




168 ; 






























171 ; 









PILE I AKirSHICt 
LOCATION OBJECT CODE LINE 
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0167237 



SOURCE LINE 



0300 2F 

030t 05 

0302 0303 
0304 B3 



030S 2S2729202D 



030D 3937393B3D 



0315 4547494B40 



03tD 3S57999B9D 



0329 649A 



0327 64E3 



0329 64B5 



0328 fr4FE 



0320 6469 



172 
173 
174 

173 
176 
177 
178 
179 
180 
181 
182 
183 
184 
183 

186 

187 

188 

189 

190 

191 

192 

193 

194 

193 

196 

197 

198 

199 

200 

201 

202 

203 
204 

209 
206 
207 
208 
209 
210 
211 
212 
213 
214 

215 
216 
217 

218 
219 
220 

221 
222 



HETIT: 
I 

i 



INDIRECT ADDRE33INC ROUTINE. 



XCM 



ADD 

jnpp 



«,R7 
RBI 

A^ONEGIH 
OA 



: Jumping a^drcYS 0«t . 

;Rcgirtsp bftnk change. 

: Indirect addressing Jump. 



# 

I 

I 

; 

NECIH: 

* 
* 



INDIRECT tfiCrDRESSlHC TABLE. 



DB 



AO, 01, A2. A3, A3, A6« A 



DB 



A8, B9,8l0.Cll.CI2.CI3,Cl4,Ct3 



DB 



C16*C17.C18 .Cl9,t'20.D21 ,D22.D23 



DB 



D24 . D29 , 026 . 027 , 023 , £29 , E3 0 , F3 1 



1 1 11 n 1 It M M n 11 1 1 M I i I n n It n M 1 1 1 1 1 1 1 1 M I II ti M 11 It It I II 1 1 ) 

tttttt%%%%t JUHP TABLE POR TIMER INTERRUPT. ststSiStSMiS 

< I N D E 
CPCWO ;t«OJ 



0: 



228 



i 

t 
# 

] 

A 



§ 

A 

I 

ft 
# 

* 

A2: 
I 

■ 

; 

A3: 

i 

1 

A4t 

I 
I 



JHP 

C L.No 423 3 

JHP OUBO 

C L.No 519 3 

JNP' moo 

C L.No 496 3 

JNP PALBO 

C L.No 996 3 

jHP hthint 

C L.No 399 3 



Conditional poll commAnd 
set » start bit Tx routine 



£•1 3 



Tr»ns»iyffiwe data Tv 
routine . 



Ct2} 



Nessage indicator bit Tv 
routine . 



; Ca33 



Last bit of tranfmiffsi^e 
data Tx routine. 



;C«43 



Drop select- % start bit T» 
routine . 
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FILEt AKItSHIGl 
LOCPTIOM OBJECT CODE LIHE 



HEWLETT-PftCK«RDt 8048 Asscnbler 



SOURCE UlNE 



032F 84 1 A 



033t 84 H 



0333 B439 



0333 6422 



0337 C47F 



0339 A4E8 



033B e48E 



033D 64BB 



033r 6498 



034 t 84^2 



0343 84DE 



034 S (kAf^t 



0347 P43A 



0349 A4BE 



229 i I 

230 AS: 

231 ; I 

;| 

234 A6t 



236 i t 

237 s I 

238 fl7t 

239 I I 

240 I I 

241 J I 

242 A8r 

243 ;| 

244 t\ 
249 :| 

246 B9: 

247 ;| 

248 1 I 

249 j I 

250 BIO: 

251 ;| 

; I 
; I 

C1 1 : 

; I 
; t 
; I 

C12: 

} I 

; t 
; t 



254 
255 



238 
239 
260 
261 



262 Ct3t 

263 ; I 

J I 

i I 

CI4 I 

; I 
1 1 
s \ 

Cl3r 

; I 
; I 
i I 

C16t 

t\ 
;l 
Jl 

Ct7i 

) I 
:l 

;l 

C18: 
H 

H 
t\ 



270 
271 
272 
273 
274 



277 
273 



290 
281 



284 
283 



PARBT 



C L.No 604 3 



StOPO 



C L.No 583 3 



JMP 



ACKI 



I L.Ho 655 3 



jriP 



(?CK 



C U.No 624 3 



JMP 



ACtC4 



E L.No 1456 3 



JttP 



con 040 



C L.No 1241 3 



JMP 



KEYDAY 



C L-Ho 740 3 



JMP 



PALK 



C L.No 814 3 



JMP 



RSTAT 



t L.No 760 3 



JMP 



PBSET 



1 L.Ho 780 3 



JMP 



ACKOT 



C L.No 855 3 



JMP 



STCNe4 



C L.No 1137 3 



JMP 



HCKOT 



C L.Mo 999 3 



JMP 



STCN04 



t L.No 1137 3 



it#53 : P»ritv bit Tx routin« 



;Ct63 : Stop bit Tx routlnc.<1.> 



;C«73 : ACK recelvft. 8, check 

routine .< t ) 



;t#83 : PCK i-«ceiv« t check 

routine . 



: C«93 : ACK check 4 . 

< disposal of 04 comngDd. 



;C4t03 > 04 cemniand data Tx. 

< disposal of 04 command 



:C«M3 : Start bit Tx. 

<Rx routine. "* 



C«i23 : Parity bit Rx . 

< Rx routine . ? 



;Ctl43 



: C9I53 



;C«133 Start bit erase. 

'*Rx routine . > 



Receivable data Px 
< Rx routine . > 



ACK bit T* . < 1 i 

C Rx routine . > 



jttl63 : Stop bit Jr^ 6. 

continue 34 command data 



:C«173 : MCK Tx . 

< Rx routine . ^ 



;t«133 : Stop bit Tx 7, 

continue 04 ccBra«nd data 



riLEi AKitSNIGI 
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0167237 



LOCATION OBJECT CODE LINE 



SOUHtrt LINE 



0348 C43E 



034D 



A4 06 



035t 84F8 



0353 A49A 



0339 A424 



0337 e4EC 



0359 A459 



0358 E434 



035D E4t€ 



035F £4?? 



0361 E44B 



0363 64CE 



287 

288 
299 
290 
29) 



94 

95 

96 



298 



300 
301 
302 

303 
304 

305 

306 
307 

308 
309 
310 
311 
312 
313 
314 
315 

316 
317 

318 
319 
320 
321 



C19i 

2| 
II 

D20! 

; I 
;l 
il 

D21 : 

;l 

; I 
; I 

022: 

;l 
; I 
t \ 

D23i 

; I 

J I 
} I 

024: 

; I 
f I 

; I 

025 1 

; I 
; I 
i I 

026: 

: I 
1 I 
: I 

027: 

i\ 
i I 

;l 



322 028: 
I 



327 J I 
320 1 I 



330 
331 



334 
335 
336 



339 
340 
341 



E30: 

H 
:| 

i| 
M 
f\ 
1 1 

; 1 1 M 



ACK3 



t L.Mo 1393 3 



cono4 



[ L.No 1219 ] 



STER84 



I L.No 922 1 



jriP 



STEP 04 



C L,No 900 3 



STCR84 



C L.Ho 1110 1 



jnp 



STCR04 



C L.Mo 965 3 



JHP 



REPRX 



C L.Ho 878 3 



JWP 



LCtN 



t L.Ho 1038 3 



JMP 



lOLlNT 



C L.No 1684 3 



0SCF8< 



C L.»4o 1629 3 



J«P 



OSF04C - 



C L.Ho 1765 3 



JHP 



HOPS 04 



C L.Ho 1713 3 



JHP 



SHLIHC 



I L.No 4?2 ] 



:til93 : ACK check 3. 

(Rx routine. > 

;t«203 : Start bit Tx . 

< 04 conmand . > 



;(ft2l3 : Stop bit Tx 3. 

disposal or 84 com error 



:Ct223 : Stop bit Tk 2. 

disposal of 04 com 



error 



;C«233 : Stop bit 5. 

84 COB all ok t» end 



;CI24 3 : Stop bit T^ 4. 

04 COM all ok t. end. 



:t«253 : Stop bit Tx 1 . 

Challenge once more 



£4263 : Last character indicator 

check . 



rC»2rj : Uait r 



outine tor 84 com. 
< No 1 J 



St - t«s-t 



;Ce293 : Drop scan for 34 command 



;C429: : Drop scan for 04 command. 



;t*303 : Changing opr^ation to 34. 



;(«313 : Life sample. 



*s*s«ss«*«**s»*s*s«sss*ss*#s*s«»ssssss* 

MtiiMiiiiiMiiitiiiiiniininiMMMitMniiiiiiiNiinn 



4 



210 



FXL£i AKIiSHIGt 
LOCATtON OBJECT CODE LIME 



HEWLETT-PACKARD 1 904Q Asi<abt«r 
SOUPCE LINE 



0167237 



0365 00 

0366 2660 



0368 D40B 
036A 6489 



036C 04 OB 

036E B831 
0370 FO 
037 t 726A 

0373 F4B6 

0379 BD5E 



0377 
0378 
0379 
037A 
037C 
0370 
03rF 



FD 
A8 
FO 

B867 
AO 
P3FF 
C689 



03SI 0422 

0383 04 I 4 

0383 2300 
0387 C4EF 



0389 FF 
038A 4302 
038C AF 

038O B4FF 
038F F293 
0391 C4F2 



343 J ::?::;?:rfr;rs?!rcrc?<riJi7J.j.c.iK.i*i»..i.i»i. - 

344 r»i 

349 CONDITIONAL -POLL CONDITlOMAL-POLL.CONOITlOHftL-POLL. 

346 

347 l?^?i::-:;;:;;;:x::::;;::xr:;;:;sr:^CK;:^;™::::"":::;:::;:;::5:^-:::^^^ 

348 J 

349 » 
390 ; 

351 I < 



DROP SELECT & START BIT SET. > 



«A4 



354 ; 

359 ; 

356 MTMIMT: 



HOP 
JNTD 



338 ; 



« • 



360 : 
361 

362 NOTMAPi 

363 ; 

364 ; 

365 
366 ; 
367 
368 
369 
370 i 
371 



CALL 
JMP 



374 



376 DtlSPE: 

377 

378 

379 

330 

38 1 

382 



384 



386 ; 
387 

388 : 

389 

390 

391 t 



393 OVriNS: 
394 



393 
399 



CALL 

MOV 
MOV 
JB3 

CALL 

MOV 



MOV 
MOV 
MOV 
MOV 
MOV 

XRL 
JZ 



CALL 

CALL 

MOV 
JMP 



MOV 
MOV 

CALL 
JMP 



ETDSR 



: Detect service request 
from SPU. 



1 

DVMNS 



TSETl 

RQ,«DRMAPO 

A.ORO 

HOTMAP 

DEVCH 

R5,«DEnA^0 



A,R5 
RO.A 
A,9R0 

RO^HDEMAPH 
9R0,A 
A,«OFFH 
DVMHS 



PARCLL 
VLFOO 

A. 90 

JMPR 



A,R7 

A,t02H 

R7,A 

BCNTBC 

SF04D 

NTDRP 



;1 bit ti«»« counter 

;< no request ' > 

I 

< request ! > 

; I bit t j»« counter 



ret a> start 



set 3t start 



;Drop map set or not 



;Ch«n9in9 the device nap 
;Fxrst debtee select. 



I Next device select 



; Device nap 1 ^et or not 



t s«t » > 
:P3ritv flag c^ear 

VLF f 1 ays clear . 
; Start bit set . 

:***NEXT tCPCM03*'»* 
;RETP. 

< Ho request or not set. 

■ 

;Dr op scan flag set. 



1 04 cobnand set or not ? 

t 

XK Hot set • > 
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riLEt AlCJiSHtCt HEWLeTT»r»)CKARD: 6048 Assciibi«r 

LOCRTION OBJECT CODE LINE SOURCE LINE 







400 






401 


0393 


pr 


402 


0394 


4304 


403 


0396 


AF 


404 


0397 


E4S9 


403 




• 


406 






4 07 






408 






409 






410 






4t 1 






412 






413 






414 






419 






416 






417 






J 1 R 






d 1 9 

f ■ 7 
























^ «J 


039A 


F8 


424 






49H 












427 




DA OR 


4?R 






429 


039E 


2399 


430 


03AO 


A3 


431 


03AI 


A9 


432 


03A2 


B867 

*r w • 


~ w 


03A4 


FO 


434 


03A5 


73 or 


435 


03Ar 


49 


434 


03Me 


685D 


437 


03A»4 


AO 


478 






439 


03mB 


&368 


440 


03A^ 


B007 


441 






442 


D3t)F 


[>4I4 


443 






444 


03Bt 


2302 


449 


03B3 


C4EF 


446 






447 






448 






449 






430 






431 






452 






453 






454 






433 






436 



I 

i 

SF04D 



HOV 

ORL 
HOV 

OUR 



A,Rr 

A.t04H 

Rr, A 

INT04S 



: Disposal or 04 coamand 
••*NEXT ICOri041*** 



CONDITIONAL POLL COMttAHD SET t- START eiT SET 



4m r* 



MiinilMtllllllttltl NtMMtilMltllMMllMnittMintlMIMl i 
I I 

CPCOn: De 38H | 

;l - , 

MinMinittHMntittMiinniiiiiniMiiMM iitintiMfiM t( Ml 

> 

I 



CPCHO: 



nov 

HOVD 


A^RO 
R3,A 


*rt bit trans . 

* 


CALL 


TSETl 


;1 bit tin* counter s«t & start. 


NOV 


A . iCRCOn 


; Conditional poll coanand f st > 


«OVP 


A.9A 


:< Tran;mi75lvc data set, > 


MOV 


R1 ,A 


t 
* 


nov 


RO^tDEHAPH 


iCtTXBUFJ : conditional poll 


nov 


A.9R0 


: coaiaand ^ device addrcjrs. 


ANL 


o.«OFH 


4 

4 


ORL 


A,RI 




nov 


Ro, tTxeur 


* 


nov 


9P0. A 


• 
• 


nov 


R0,tLAV1 


: Indirect »ddref«irvo buffer s%* . 

t 


nov 


©Ro.tr 


CALL 


VLFOO 


:ni bit -0- Jet. 


nov 


A,«2 


; •**NEXT tni003>^« 


jnp 


jnpR- 





■ 

I 

t 
) 

« 
* 



( nESSACE INDICATOR BIT Tx . 



4^A2 



t • * 



FtLEl AKItSHlCI 

LOCATION OBJECT CODE LINE 



0367 F8 
03B6 3D 



03R7 D4 0F 

0389 BS3D 
03BB FO 
03BC 67 
03BD AB 
03BE F6C4 

03C0 D414 



03C2 64C8 
03C4 D429 
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HEULETT-PACKAPDt S04S fts*«mbl«r 
SOURCE LINE 



0167237 



03C6 D4IB 

03C3 BA07 

03CA 23 IF 
03CC C4EF 



03CE 00 
03CF 3609 

030 1 04 OF 

0303 FE 

0304 43! 0 

0306 AE 

0307 640F 

0309 04 OF 

03PB FE 
030C 33EF 
03rE AE 

030F 2301 
03E1 C4EF 



457 


RIOO: 


nov 


A^RO 


438 
439 




novo 


P3, A 








460 


* 
* 






461 




CALL 


TSET05 


462 
463 


* 


nov 


RO, tTXBUF 


464 




MOV 


— 

A,9P0 


465 






A 


466 




nov 


k3* A 


467 




JC 


VLFDi 


468 


1 






469 




CALL 


VLFOO 


470 


} 






A?\ 


t 






472 




JrtF 


niooE 


473 


; 






474 


VUFOI : 


CALL 


POLAH 


475 


; 






476 








477 




CALL 


VLF01 


478 








479 


niOOE: 


nov 


R2^i07H 


480 


t 


hov 




481 




A, #31 


482 




jrtP 


JMPR 


493 


I 






484 


; 






485 








486 








487 


« 






488 


* 




< LI 


489 








490 


* 






491 









:nl bit trsn*. 



;I -bit tim* counter ret S.' start 

;A'. — ITXBUF3 
: Rotate right. 

* 

9 

:Cy1 

:<Carrv " 0> 
Tr snsini^rsvc data « * * 



I C Carrv ■ 1 > 
Parity an*ly»c. 

:TrBn5miS5iv« data 
:Bit counter s«t . 

;***HEXT CS«LIHC3* 

:RErR. 



1 ' set . 



SAMPLE . 



493 


SnLtNC; 


HOP 




494 




JTO 


SrtLOK 


495 








496 




CALL 


TSET05 


497 


« 






498 




nov 


A,R6 


49? 




ORL 


A,«1 OH 


500 




nov 


R6«A 


501 




JrtP 


OUBO JP 


502 


I 






503 


SnLOKt 


CALL 


TSET05 


504 


J 






505 




nov 


A,R6 


506 




AHL 


A^tOEFH 


507 




nov 


R6«A 


508 


• 






509 


DtfBOJPt 


nov 


A,t1 


510 




JrtP 


JrtPR 


311 






* 


512 


* 






513 









;«xist the bad Oevica on 
thi* cable ? 



: ( Error ! > 
Half bit ti»« counter rst ^ 



; < Ok I > 
Half bit tiftft counter 



set Z 



;**^HEJa CDWB03*** 
iRETR. 
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riLEi AKItSHIGI 

LOCATION OBJECT CODE LINE 



HEWLETT-FACKftRDi 9046 tt»»«(»bl«r 
30URCE LINE 



03E3 FB 
03E4 3D 



03ES D40B 

03E7 FB 

03E8 67 

03E9 AB 
03EA F6F0 

03EC D4I4 
03EE 64F4 
03ro D4Z9 
03F2 D41B 
03^4 EAFA 

031^6 2303 
03F8 C4EF 



03rA 2301 
03FC C4EF 



514 ; 

513 : 
516 ; 
517 

518 ; 

519 J 

520 DUBOi 
521 

J 

t 



3 BIT DATm T-*, 



tAI 



nov 
novo 



A«RQ 
P5,A 



: Tr ansmi?siv<» dst 9 tr'dns. 



524 



526 



528 



530 ; 
531 



333 

534 t 

535 VLFD2: 



538 
539 DUBOC: 
54 0 
541 

542 

543 : 

544 ; 

545 PMBOE: 
546 

547 
548 
549 
550 
551 



CALL 

nov 

RRC 
MOV 

JC 

CALL 
JMP 

CALL 
CALL 

MOV 



1 

A,R3 
A 

R3,A 
VLFD2 

VLFOO 

DUBOC 

PALAH 

VLFOI 

R2.DUB0E 

A, •3 

JMPR 



:t bit tins counter r«t t «t*rt 



;Pot9t« right 



: Ne.-:t transftissi va data 



0' «€t 



nov 
onp 



A,«1 
JMPR 



;N«>'t transmi sss v/e data *i* set. 
:Parity flag set. 

: Trans«i<si ve data end 
< end t > 

:***HEXT tPALANJ*** 
:RETR. 

not end » > 
j***UEXT CDWBOa*** 
:RETK. 







552 - 






C LAST 


C'ATA Tx, 






553 














554 , 














555 














356 










03FE 


Fe 


557 PAL 60: 


HOV 


A,RO 


:L»5t data trans. 


03FF 


3D 


558 
559 


* 


novo 


P5,A 








560 


m 








04 00 


D408 


561 




CALL 


TSETI 


;1 bit tim* c<»unt»r set 


04 02 


B86? 


562 
563 




nov 


RO,«ANSPAP 


« 
* 


04 04 


FO 


564 




nov 


A,8Ra 




04 05 


I2DB 


563 




xlBO 


evnst 


■ 






566 










04 07 


0414 


367 




CALL 


VLFOO 


:< Even ! > 






568 


* 






Parity bit "n" set . 


04 09 


840D 


569 




jnp 


PBSED 


* 
• 






570 


} 









FItEt AlCItSHIGI 
LOCRTION OBJECT CODE LINE 
040B D4t8 
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0167237 



SOURCE LINE 



04 OD 2309 
D40r C4EF 



0411 Fe 

0412 3D 



0413 O40F 

0419 B868 

0417 FO 

0418 C4EF 



041 tfk F6 
0418 3D 



041C D40F 
04 IE 2308 
0420 C4EF 



0422 00 

0423 362D 



371 EVNSTi 
572 ; 

973 I 

974 PBSEDi 
579 

576 ; 

577 J 

578 ; 

579 i 

580 ; 
381 ; 
982 



5B4 



597 
988 
989 
990 

991 



994 
999 
996 
997 
598 
599 
600 
601 
602 
603 
604 
609 
6 06 
607 

608 
609 
610 
611 
612 
613 
614 
619 
616 
617 
6>8 
619 
620 
621 



623 
624 
629 
626 



CALL 



VLFOI 



nov 
j«p 



A, #5 

JMPR 



iK, Odd » ) 
P»rltv bit "t* ««t 

j***NEXT CWThIHT3** 
J PETR . 



C STOP BIT Tx. 



•A6 







* 






• 

2 

STOPO! 


nov 
novo 


A,RO 
P5,A 


* 

0 

;Stop bit trans. 




J 

t 


CALL 


TSET05 


;H«lf bit time counter 


set -& start . 


• 
• 

t 

• 


nov 

MOV 
JMP 


RO,«LAVt 

A,8R0 

JMPR 


; Indirect addressing. 
.*»»HEXT < — [LAVn*** 
iRETR. 




t 
0 

# 




< PARITY 


BIT Tx. > 


IIA5 


0 
0 




* 






t 

PARBT: 

* 


MOV 
MOVD 


A,R0 
P5,A 


I Parity bit trans. 




0 

* 
0 


CALL 


TSET09 


;HalT bit tJoe counter 


ff«t ti start . 


* 
0 

« 
0 

« 
0 

0 

* 

0 

h 


MOV 

JMP 


A, #8 

JMPR 


: Indirect addressino. 
••♦NEXT tRCK3»-* 




; 
; 




< RCK 


CHECK . > 


#Aa 


3 

3 

RCKt 

t 










NOP 
JTO 


SPCEI 


* 

iRCK bit detect. 
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FILEt AKSiSHIGI 

LOCATION OBJECT CODE LINE 

0429 04 OF 

0427 FE 
0426 4340 
042A AE 
0426 8433 

042D D40F 

042 F FE 

0430 33BF 

0432 AE 

0433 D41B 

043S 2306 
0437 C4EF 



MEULETT-FACKOROt 8048 A»»«»bl«r 
SOtJFCE LINE 



0439 00 
043A 2647 



043C D40F 

043E FE 
043F D26A 

0441 B4FF 
0443 F28C 

0449 C4AF 

0447 D40F 

0449 FE 

044q 924E 

044C 8441 



044E 

0490 

0491 

0493 

0494 

0499 

0496 

0497 

0499 

049A 

049C 



B867 
FO 

9307 

E7 
E7 
E7 
A9 

8837 
FO 

9307 
49 



628 
629 


: 


CALL 


TSET09 


630 








631 




nqv 


A,R6 


632 




ORL 


A,f40H 


633 




nov 


R6.A 


634 




jnp 


RCKE 


639 


■ 

§ 






636 


SPCEI : 


CALL 


TSET09 


637 


% 






638 




nov 


A,R6 


639 




ANL 


A.ttOBFH 


64 0 




nov 


R6« A 


641 


1 






642 


PCKE: 


CALL 


VLF01 


643 


1 






644 




MOV 


A, 46 


649 






jupr 


646 








647 








646 








649 








690 


■ 
t 






691 
692 


\ 

■ 






693 








694 


• 






699 


I 






696 


ACKI : 


HOF 





jHalf bit ti»c counter stt & «t*rt 

;RCK ria9 s«t. 
;< OIC « . > 

■ 

< Error ! ) 

;H»ir bit time counter set t rtart 
;RCK flag fet . 



:Stop bit "1- *4t. 

;-«**NEXT CST0P03*** 
; RETR . 



ACK CHECK. 



•A 



^ # * 



697 
658 ; 

699 ; 
660 
661 ; 



JHTO 



CMCHK4 



;ACIC bit detect 



« « » 



664 ] 

669 ERRCKT: 

666 
667 

666 : 

669 CrtCHK4i 

670 

671 

672 

673 ; 

674 AblRSPt 
675 

676 

677 

678 

679 

680 

681 

682 

683 
684 



CALL 

nov 

086 

CALL 
JB7 

JnP 

CALL 

HOV 

JB4 

jnp 

nov 

nov 



ORL 



05 



A,R 
RCKEHD 

BCNTBC 
OP04ST 
D X 3ENP 

TSET09 

WERS^ 
ERRCKT 

RO^fDEnAPM 

A,«07fl 
A? 

A,«07fl 
A,Rl1 



;Hair bit tint counter set ft art 
:RCK flag check • 



;f PCK error » * 

4- 

i<EP^ 

Half bit ti»« counter set t ftart 



taakc error •e5rag£ ' 04 > 



* 

4 
9 
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FItEt AICl:SHICt 

LOCATION OBJECT CODE LIME 



HEULETT-PACKPPDi 8048 ftssei»bU»" 
SOURCE LINE 



049D 
04 SF 
0460 

0462 
0464 

0466 
046$ 



8856 

B878 
8004 
8857 
8000 
8441 



046*^ D4Z2 



046C 

046E 

046F 

0471 

0472 

0473 

0474 

0473 

0477 

0478 

047A 

04 7B 

047D 



8867 

FO 

5307 

E7 

E7 

E7 

A9 

8837 

FO 

5307 

49 

8860 
AO 



047E B868 
0480 BOOO 
0482 B86B 
0484 BOOO 

0486 D414 

0488 2308 

048A C4EF 

048C E459 





n07 


R0,«RE84K- 


w o w 








nov 


R0««RE84Cf 


68B 

V W V 


HOV 


0R0,«04H 


DO? 


nov 


R0,«REB41 


O V 


nov 


»R0««0K 


&Q% 

O 7 f 




ERRCKT 














O y *f * 


CALL 


PARCLL 


D73 ; 






o9D # 






b y r 


nov 


R0,«DEnAPH 




nov 


A,9R0 




ANL 


A,t07H 


700 


RL 


A 


701 
r V 1 


RL 


A 


7 0? 


RL 


A 




nov 


R1 « A 


7 0d 


nov 


RO.HDRnAPH 


^ fm 


nov 


A,eRO 


€ UD 




A.«07H 


707 


ORL 


A.Rl 


708 


nov 


R0,«POLIHC 


709 


nov 


»R0, A 


7tO ; 






71 1 


nov 


RO,«LAVI 


712 


nov 


9R0,«0H 


713 


nov 


ro,«cntby 


714 


nov 


QRO.tOH 


715 : 






716 


CALL 


VLFOO 


717 ; 






718 


wov 


A, an 


719 : 






720 


JMP 


jnPR 


721 ; 






722 DP04ST: 


jnp 


IHT04S 



723 
724 

725 
726 
727 

728 

729 
730 

731 



f 
jP 



ACK t P.CV ok » > 

& VLF flafls clear. 



nak€ »ddr«ffs bvte of 34 ccmnand . 

CtP0LIHG3 d»*op nunbsr C upper 

5 bit > ♦ device address < lo"«r 
3 bit 



;84 comnand t\»g 5ct 
!8vt€ counter clear. 



;Start bit 



set. 



ter 



I C Advance * > 
•**HEXT tKEVDAV3*** 

:RETR. 

iDispcsal oT 04 cootn^nd 



**** 



34C0M- 



84C0rt- 



8-icon-g4COn-?4Ccr-54COR-34con-54con-s4con-34COn 

DISPOSAL OF 34 COMMAND. 

84Con-84Con-84cor-S4Con-84COM-84Con-S4Con-34Con 



048E F8 



734 J 

735 ; 

736 ) 

737 ; 

738 J • 

739 J 

740 I 

741 KEYPAYj 



< START BIT Tx < ROUTINE. > 



OCl I 



nov 



A,RO 
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flLtt AICI:SHICI H£ULETT-P»ACKQPD: 8048 <^sx*mt>l^r 

LOCATION OBJECT CODE LI HE SOUf^CE LIME 

048P 3D 



0490 D4 0B 
0492 D416 

0494 23 OD 
0496 C4Er 



0498 Fe 

0499 3D 



049A D4 0F 

049C BA08 

049E 230E 
04A0 C4EF 



04O2 DO 
04A3 26A8 



04A5 D4 0B 

04A7 F431 
04A? 84Bt 

04AB D4 0B 

04AD 0429 
04AF F42B 

04B1 EftB7 



742 

743 I 

744 

745 

746 ; 
747 
748 ; 
749 
750 
751 ; 



754 ; 
735 : 

756 ; 

757 ; 



760 ; 

761 RSTATi 



763 ; 

764 ; 
765 
766 ; 
767 
768 ; 
769 
770 
771 ; 



773 
774 
775 
776 
777 
778 
779 
730 
731 RBSET: 
732 
783 : 

734 ; 

735 ; 

736 
737 ; 

738 
739 

790 ; 

791 VDATII : 

792 ; 

793 
794 

795 t 

796 CHTPH: 

797 I 

798 ; 



novD 

4 ****** 

CALL 
CALL 

nov 



P3,A 



;St»rt bit tr«nT. 



TSETI 

VLFOI 

A, #13 
JMPR 



;1 bit time counter ret 4 stkrt. 

; Start bit reset rtb -t" jet, 

i*«>tiHEXT CRSTAT3*** 
;RETR. 



< START BIT ERASE.- Rv ROUTiriE. 



tCt3 



MOV 
rtOVD 



A,RO 
P3.A 



iStart bit clear 



CALL 
WOV 

nov 

JMP 



TSET05 
R2/ft08H 

A,«t4 

JHPR 



;Half bit txoe counter «ct i start 
;Bit counter set. 



NEXT CR8SET3»*4 
;RETP. 



< DATA Rx ' Rx ROUTINE. ) 



•C14 



MOP 
JNTO 



VDATll- 



:Rcceived data is 



or 



t - 



CALL 


TSETI 


CALL 


VLFIO 


JMP 


CNTDN 


CALL 


TSETI 


CALL 


PALAM 


CALL 


VLFII 


DJHZ 


R2,SE 



;1 bit ti»e counter set z szart . 
Data =» "0". 



< Data » -1". > 
:I bit time counter ret t £*-art 

;P9ritu flag set. 



; Receive end or not ' 
< Receive end < ) 
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LOCATION OBJECT COPE 

04n3 23 oc 
. C4EF 



04B7 230E 
04B? C4EF 



HEUUeTT-PACICAROt O048 AS««»bI«r 



LIME 



SOURCE LINE 



04BB 00 
046C 26D5 



04BE D*OF 

04CO BB6? 

04C2 FO 
04C3 

04C5 84CD 
04C7 D4te 



04C9 2311 
04CB C4EF 



04C0 D424 
04CF 04 1 4 



04D1 23 OF 
04^3 C4EF 

0405 D40F 

0407 886? 
04D9 FO 
040A t2CD 
040C 84C7 



799 PHLKS: 

800 

801 } 

802 } 

303 SETPB: 

804 

809 ; 

806 } 

807 J 

808 I-"-"' 

809 t 
81 0 ; 

81 1 I 

812 I-**- 

813 ; 

814 ; 
315 PALKi 

816 

817 J 

818 ; 

919 
820 ; 

321 



«0V 



A,t12 
JMPR 



«0V 
J«P 



JTIPR 



:*»«NEXT tPALKJ*** 
; RETR . 

:*»*HE:a CPB$ET3*** 
tPETR. 



PAR 



tTY BIT Rx.<— R^ ROUTINE. 



•C12 



824 



826 NCKHC: 

827 ; 
t 



830 
831 ; 



333 ACKAC: 



836 ; 



838 

339 ; 

34 0 PTYBI: 

841 : 

842 

843 
944 

845 

846 ; 

847 I 

848 : 

849 ;•"•-*• 

830 ; 
851 ! 



1 



853 > 



854 



HOP 
JHTO 



PTYBI 



:P»rit\» bit Rx 



CALL 

nov 
nov 

JBO 
OHP 

CALL 



TSET05 

RO,«AHSPAR 

A,8R0 
MCKAC 
hCKAC 

VLF0 1 



;Hair bit tlr»e counter set t, start 
j. parity bit - -O" > 



nov 
jnp 



CALL 
CALL 



A,«17 

jnPR 



PARCLR 
VLFOO 



nov 
jup 

CALL 

nov 
nov 

JBO 
J MP 



A,«t3 

JMPR 

TSET05 

RO, tAHSFHR 
A.eRO 
ACKAC 
HCKflC 



r< P»rltv error ! > 
NACK M* »et. 

;***HEXT tHCK0T3*** 
!RETP. 

/ Parity ok » > 
tPantv flag clear. 

ACK "0" 

.^*.MEX- CACKOTJ'*^* 
I RETR. 



:Hdlf b;t ti«e counter jet 



:Paritv bit 

* 

:« Parlt" 01: 
;(P»ritw err 



! > 

or * > 



ACK 



Rx ROUTINE. 



«C15 



FILE: AKIrSHIGI 



HeWLETT-PaCKARD: 8048 Asx«abler 



01 67237 



LOCATION OBJECT CODE LINE 



SOURCE LINE 



04DE 


F8 


996 


ACKOT: 


flOV 


A^RO 


:ACK tr»ns. 




D4DF 


3D 


857 




novo 


P5,A 


• 








dS8 


; 














839 










04E0 


D40F 


860 
861 


« 


CALL 


TSET05 


:H4ir btt ti»« counter 


set £ Jt-»rt . 


04E2 


FF 


862 




nov 


A.R7 


• 




04E3 


4380 


863 




ORL 


A, fSOH 






04E5 


AF 


864 
863 


# 


MOV 


R7,A 


• 




04E6 


D4tB 


966 
867 


» 


CALL 


VLF01 


;5top bit "1- j«t. 




04E8 


2310 


868 




nov 


A»«26 


•***HEXT CLCINJ*** 




04EA 


C4EF 


869 
870 


• 


jnp 


JMPR 


: RETP . 








871 
872 


W 




























873 


; 














874 


• 


c 


STOP BIT Tx 1 . 


CHMLLEltCE Rx OnCE MORE. J 








875 


1 








»D2^ 




















377 


* 














878 












04EC 


Fe 


37? 


REPRX: 


nov 


A,RO 


;Stop bit T> , 




A j4 CT f\ 


3D 


Aon 

881 




HOVP 


P3 , H 


* 

w 








882 


* 










P4EE 


D40B 


883 
884 


i 
• 


CALL 


TSETt 


it bit time counter set 


fc start. 


04F0 


D424 


885 




CALL 


PARCLR 


: Pdr 1 1 V r 1 AO c 1 AF* 








886 










04F2 


D414 


887 
388 


; 


CALL 


VLFOO 


; Start bit -0" set. 




04F4 


23 OB 


889 




MOV 


A, #1 1 


i *w«NEXT CKEYDAV3*** 




04F6 


C4EF 


890 
89 1 
892 
993 


ft 
« 

> 


JMP 


JMPR 

• 


;RETR. 








894 
895 


t 














896 
897 


I 


< 


STOP BIT T- I 


. ' FOP O** COMMAND . 








899 
899 


* 














900 


• 










04F8 
04F9 


F8 
3D 

m 


901 
902 
903 


STEP 04: 


MOV 
MOVD 


A^RO 
P5.A 


iStop bit trans. 

t 

* 


• 






904 


I 










04F<^ 


D40B 


905 
906 


% 


CALL 


TSET1 


:t bit tine counter set 


«- 5tart. 


04FC 


B827 


907 




MOV 


RO,aSDMSGC 


• 




04FE 
0500 


B002 
B826 


908 
.909 




MOV 
MOV 


8R0,tO2H 
RO.iSDMSGI 


:Error indicator s«t. 




0S02 


BOOO 


91 0 
91 1 


* 
r 


MOV 


eRO,«OH 


* 




0304 


E4BA 


912 




JMP 


R04ERS 


t 
• 
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FILEi UKliSMlCl 
LOCRTIOH OBJECT CODE LINE 



HEULETT-PACKAROi 8043 ft»»««bl 
SOURCE LI HE 



0306 re 

0307 3D 



0908 04 OB 

090A B86A 

030C FO 
03 OD B856 
09 OF AO 

0910 B8S8 
0912 B002 
0914 B837 
0916 BOOO 
0518 C4AF 



091A D4Q3 
09 1C 0328 
09tE AS 
091 F FB 
0920 AO 

0321 D407 
0523 83 



0924 F8 
0525 3D 



913 

914 

913 

916 

917 

918 

919 

920 

921 



( STOP BIT T-K 3. FOR 84 COnilAND. 



«D21 



923 STER84: ttOV 
924 

925 ; 

926 t 
927 
926 I 
929 
930 ; 
931 



A,R0 



;Stop bit tr»nf . 



934 
935 
936 
937 



939 
940 
941 
942 

943 
944 

943 
946 
947 
948 



MOVD 


P5>A 


■ 


CALL 


TSET1 


;1 bit tiffie counter set & »t*rt 


riov 


RO*#POLIHG 


:C>rop St d<vic« ftddre-js stt 
to r«spon»* bu<f«p. 


MOV 
MOV 
MOV 


A^9R0 
R0,»RE84H 

9R0,A 


* 

* 

*- 


MOV 
MOV 
MOV 
MOV 
JMP 


R0,ftRE84C 

BR0.t02H 

R0>iRE841 

ORO^VOH 
D I SEND 


•< DEVICE to ECO Hoi «rror ' J 
; Error indicator s«t. 



3UB ROUTINE 



t IHPUT DATA SET TO 04 BUF . i BYTE COUNTER INC.POUTIHE. 3 



INDhBY: 



930 
991 



993 
994 
953 
996 
937 
958 



CALL 


CHTBCIC 


* 


ADD 


A,tSDMSCC*1 


* 

9 


MOV 


RO.A 


* 
* 


MOV 


A^R3 


* 


MOV 


8R0,A • 


; Input d4t9 5«t to 


CALL 


BCHINC 


;Bvt< counter Inc. 


RET 







960 
961 



( STOP BIT Tx 4. 04 COMMAND ALL OK • END » > 



IID24 



963 
964 

965 
966 STCR04t 
967 
966 : 
969 J 



nov 

MOVD 



A,RO 
P9,A 



tStop bit trans, 

I 
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FILEt ftKlsSMICl HEWLETT-PftCKAR^: 3048 AffsenbMr 

LOCftTIOH OBJECT CODE LINE SOURCE LINE 





970 




CALL 


TSET1 : 


1 bit tim« counter t xtart. 




971 


« 














nov 


PO,tSDnSCC 


De*'ic« address cl*»r. 


052A FO 


973 




HOV 


A,8R0 




0S2B 53rs 


974 




ANL 


A>tOF8H 




052D 77 








A j 




Tf O 






A 




052F 77 


977 






A 




OS30 AO 


978 




MOV 


eRQ^A 






979 


* 








0331 B41A 


?80 




CALL 


IN0A8Y 


Input data s«t to 04 buf. 




981 


1 






& byt« counter inc . routine . 










9R0 ; 




984 


• 














n v» 


A,9R0 




0S33 8826 


#% ^ 

986 




nOV 


RCiSDWSCI 


.Bvte counter b'jrf er set. 


0537 AO 


987 




PlOV 


9P0,A 






988 










0338 E48A 


989 




JnP 


R04ERS 






Jm- 

990 


w 










99 1 


* 

• 

• 










993 












A A J* 

994 


* 

* 










993 






< HC»^ Tx.\ 


Rx ROUT I HE. > 




996 


■ 






»C17 
















^ * f 

998 
999 


* 
t 








0S^5A F8 


1 000 




fttf A%.J 


A,RO 


: HCK trans. 


0338 30 


1 oot 




tlOVD 


P5,A 






1 002 


* 










1 003 


> 
* 

a 








053C D4 0B 


1 0 04 




CALL 


TSET1 


M bit time counter set )t start. 




1 005 


* 








033E Pt 


1 006 




MOV 


A.R6 




053F 5248 


1 007 






REFER 


: Error » 5 tiA«f ? 


0341 IE 


1 008 




IHC 


R6 


: Error counter mc . 


0342 D4I8 


1009 




CALL 


VLF01 






1 01 0 








Stop bit -t" set. 




1 01 1 










0344 23 t 9 


1012 




hOV 


A..i25 


;***HEXT tPEPRMJ'"** 


0546 C4EF 


1013 




JtIP 


JMPR 


:PETR. 




1 014 










0348 8868 


1013 


REFER : 


MOV 


R0,»LAV1 


5 tines error » > 


054A F-0 


1 016 




MOV 


A,8R0 


: Disposal of 04 conn and or 




1017 


« 






84 comftand '> 


0348 C653 


1 018 




JZ 


JER84 




054D 04 IB 


1 019 




CALL 


VLF01 


: 04 conmand error response. 




1020 


* 






stop bit -1" set. 




1021 










054F 2316 


1022 




MOV 


A. #22 




0551 C4EF 


1023 






JMPR 


rRETR. 




t 024 


* 








0553 04 ie 


1 025 


JEP84 : 


CALL 


VLF01 


:84 t. dr polling ^ error r-sponje. 




1 026 


• 

> 






Stop bit "1 • set. 
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FILE. «K1.SH1C1 HEyLETT-POCKORD. 8048 «...«I>I 

LOCftTION OBJECT CODE LINE SOURCE LINE 

0357 C4EF 1029 JMP ^f^^^ , PETP . 

1 030 } 

1031 ; 

1032 t ** 

] < LAST CHftRftCTEP IHPJCATOR CHECK. > 
1035 I 

1037 f 

1038 ; 

nM9 00 1039 LCIH: KOP ^ * 

Ss'ft 267© 1040 JNTO tCIEM :L»st character indicator 

1041 ; <J«tcct. 

1 042 ; 

1 043 * 

055C D40F »M4 ' C^LL TSET03 :Half bit t>ik« counter ,«t i «tart . 

1045 ; 

035E B868 1046 HOV R0,»L«V1 

nnfto PO 1047 MOV ft,ffRO 

Sss? C66F t048 J2 P^»J9-» ;Dispos.l of 84 conmand or 

1 049 ; 

0563 D403 1030 CftLL CHTBCK ; 8vt € counter ch«ck . 

olll 03^4 1031 ^ XRL ft,MH ;Data <• 5 b..tc ? 

S367 C68E 1032 ^ LCIER :< 04 >*rror. 

1033 • good ! 

0369 P41B <034 ' CW.L VLFOl 'kn^'bTt'-J -"^t" ' ' 

1035 ; Stop 01 t 1 »«^. 

036B2312 Iw7 ' HOV «,tl3 :.**HEXT ISTCM04D.*. 

056O C4EF »038 J«P J«PR 'f^ETR. 

1039 ; 

036F D403 '060 BftI94t CftUL CHTBCK . ^ -» 

S57I D304 1061 5<RL *>.«4H :Dat. 3 t>vt« 

S573 C69i 1062 aZ DY34 :< 34 >crror . 

1063 ; 

I . good f 

n^-^ r>4tR 1063 ' CftLL VLFOl i< Disposal of 34 c9«aand » > 

05.3 P4IB ^^^^ ^ ^^^p ^^^^ „^ 

S579 C4EF 1069 J"P J^P*^ ^PETR. 

0573 D40F 107? LClCH: CftLL TSET03 .Half bit tiM countfir ?et 1 rtart. 

1072 : 

037D 3868 1073 "OV R0,«LAV1 ; 

037F FO 1074 WOV «.9R0 : 

0582 D41B 1076 CRLL ItVoV U Disposal of 04 co«ipand • » 

1 078 2 

0384 2318 1079 tlOV «..24 CSTCR041».. 

0386 C4EF 1080 JWR >«TR. 

1 03 1 1 

^Qgj f Disposal of 34 command ' » 

0388 P41B 1083 EHST34: CrtLL VUFOI 
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FXLEi AKIiSHlGI 
LOCATION OBJECT CODE LIME 



HEULETT-PftCKftRD: 8048 ft«»«»bl«r 



SOUPCE LINE 



03eC C4EF 



098E D418 



D990 2316 
0592 C4EF 

0394 04 IB 



0396 2313 
0598 C4EF 



039A F8 
059B 3D 



039C D4 0B 



039E B4CC 



05«k0 
05A2 
03A3 
05A3 
0SA6 
0SH8 
05A9 
03AB 
03AC 



ee6A 

FO 

6856 
AO 
04 07 
FO 

B837 

AO 

C4AF 



03AE F8 
05AF 30 



1084 
1083 
1 086 
I 087 
I 088 
1 039 



HOV 

jnp 



A,«23 
JMPR 



Stop bit -I* ff«t. 

;***NEXT CSTCR343*** 
; RETR . 



f 



1 090 LCIER: 



CALL 



VLFOI 



1091 
1092 
1 093 
I 094 
1 093 



< gr«t«r 

< Di»pos 

Stop bit 



than 3 bvt*! > 
} of 04 comraand 

-1" »et. 



} 



I 096 DV84 : 

1097 ; 

1098 ; 

I 099 

I I 00 
1101 ; 
11 02 ; 

1103 1 

1104 ; 

1 1 03 ; 

1106 ; 

1107 ; 

1108 J 
1 1 09 ; 
1110 ; 

nil STCR34: 
1 1 12 
1113; 
1114; 
1 113 
1116 ; 
1117 
1118 ; 
I 1 19 
I 120 
I 121 
I 122 
1 123 
1 124 
1123 
1 126 
1 127 
1 128 
1 129 
1130 
1 131 
1132 
1 133 
1134 ; 
1133 

1 136 I 

1137 > 

I 138 5TGH84: 
t 139 
M40 ; 



now 
Jrtp 

CALL 



A,t22 
JI1PR 

VLFOI 



i***NEXT CSTER04J»'** 



MOV 



A, #21 
JHPR 



;< Oispoffal or 84 command * i 
Stop bit " " 1 " set. 

;***WEXT C3TER343**- 
; PETR . 



< STOP BIT Tx 5. 34 COMMANMD ALL OK I EMO ' 



(ID27 



HOV 

novo 


A^RO 
P3,A 


;Stop bit trans. 

« 




CALL 


TSET1 


;1 bit titte counter s«t S. 


start . 


CALL 


RED5TB 


;P«£pon5e data ?«t Xo 34 


buff er . 


nov 


RO««POL1NC 


:Piyposal 9<Sdr^3s buffer 


set . 


nov 


A,OR0 






nov 


R0,aR£34H 






HOV 


ORO.A 






CALL 


BCHXHC 


:B'*te counter b»jff«r set. 




HOV 


A,9R0 ' 






nov 


R0*«RE841 






nov 


eRO.A 


• 




JHP 


DISEND 







< STOP BIT Tx 6. 84 COHHAKD Rx DATA COHTIHUE. '» 



0Ct6 



» ■ » * » « 



nov A,RO 

novo P3 * A 



jStop bit trans. 



• # * • 
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FILE. AKltSHICI HE»LETT-PaCK*iRDt 8048 Oswbl 

LOCATIOM OBJECT CODE LINE SOUPCE LINE 

0980 MOB n« ' CALL TSET1 M bit tii^ counter set 4 start. 

ft*rr 1144 ' CftLL REDSTB ; Input d»t* set to 84 co»i»ar»d 

09B2 B4CU 1|45 buffer . 

09B4 P407 ' ^ftLL BCHINC «Bvt« counter Inc. 

0SB6 D4« .Ilja -^"CLL .P-^ltV J^'^ci'-,,..,. 

0=B8D4,4 jjS?] C«LU VLFOO 'st.rt bit -O" 5et. 

05BC C4EF n33 J«P .RETR. 

1156 ; 

1157 I 

1158 s 

1159 > - 

,,^,1 < STOP BIT Tx 7. 04 COHriAHD DftTA Rx COHTIHUE. > 

1162 J 

1163 1---- " 
1 1 64 J 

1165 ; i'.i^L 

05B£ FB 1166 STCM04: MOV A.RO ;Stop bit tr«ns. 

058F 3D n67 "OVP P5,A ) 

1168 ; 

05C0 D40B 55*0 ' CALL TSETl :l bit tl^e counter set % start- 

ft^rs B4tA 1172 ' CALL INOABY : Input d»t« set to 04 buf . 

05CZ ^ counter inc. routine. 

|t75 '* CALL PARCLL :Parit. f 1 .g^clear^^^^^ 

1178 I CALL VLFOO 

05C8r30B 118?' nOV A,tn - :.-*MEKT CKEVD«V3*** 

05CA C4EF 1182 J"P ^"PR ^^^^P. 

1183 ; 

1184 ; 

1185 ; ^^,^„M^-. 

\]^7 jlllll-llllll SUB ROUTINE— 

1 1 89 * 

,109 ; C RESPONSE DATA SET TO 84 BUFFER. 3 

1190 J _ 

119! i 

1192 J 

05CC D4 03 tl93 REDSTB: CALL CHTBCK : 

03CE 0358 119* A,#RE84C ; 

05D0 A8 1185 «0V RO,A ; 

ftsni FA 1196 ttOV A,R3 ; 

Jg02 ^0 1187 nOV 8R0,A ; Input d.t* set to 84 buf . 



'XLEi riKIiSHlCl 

LOCATION OBJECT CODE LIKE 
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HEWLETT-PACKARD: 8048 Ass«»bl«r 



SOURCE LINE 



0167237 



03D3 03 



0304 re 

0305 3D 



03U« 04 OB 



03D8 
OSDA 
09DB 
03OD 
OSDE 
03EO 
0SC2 



0627 
FO 

B85D 
AO 

B86e 
B013 
D4t4 



03H4 2302 
03E6 C4EF 



03E8 F8 
03E? 30 



OSEA O408 



05EC 
05EE 

osro 

03F1 
03F2 
05K4 
05F3 



0403 
0327 

AS 
FO 

8830 
AO 

B8&8 



1198 
tl99 
1200 
1201 
1202 
1203 
1204 

1203 

1206 

1207 

1208 

1209 

1210 

121 1 

1212 

1213 

1214 

1213 

1216 

1217 

1218 
1219 

1220 
1221 
1222 
1223 
1224 
1223 
1226 
1227 
1226 
1229 
1230 
1231 
1232 
1233 
1234 

1235 
1236 
1237 
1238 

1239 
124 0 
1241 
1242 
1243 
1244 

1245 
1246 
1247 
1248 
1249 
1230 
1231 
1232 
1233 
12S4 



RET 

I 

f0mwm 04CQn-04COn-D4COI1-04COn*04COM* 04C0H-Q4C0n- 040011*- 04COn 



; 
; 
; 
} 

I 

J 



♦ DISPOSAL OF 04 COHtlOND. 

04con-04con-04con-04con-04con-04con-04con*04coii-04con 



< START BIT Tx. < 04 COnnAHO * 



corio4 



I 



t 

9 

> 



ff 
* 



con 040: 



«D2 0 



MOV 


A>RO 


; Start bit trans. 




novo 


P5,A 


■ 


• 


CALL 


TSET1 


;1 bit tine counter set 


& Start 


riOV 


RO^tisonscc 


* 




nov 


A.9R0 


« 




MOV 


R0,«TXBUF 


;Tv buffer <-• — coBoand 


< 04) 


MOV 


6R0,A 


* 
> 




MOV 


R0,ttLAV1 


« 




wov 


9R0,tt19 


; CLAVl 3 < — ACK3. 




CALL 


VLFOO 


:MI bit "O* set. 




MOV 


A>t2 


:»**NEXT <MIO0)*«* 




JMP 


JflPR 


tPETR. 





04 COMMAND C'ATA T*. 



»D1 0 



MOV 


A^RO 


•-Start bit T;:. 


MOVD 


P5,A 


« 


CALL 


*- 

TSET1 


i\ bit tin* counter set & 


CALL 


CHTBCK 


* 


ADD 


A>tS0M5GC 




MOV 


RO^A 


■ 


MOV 


A^eRO 


* 
• 


MOV 


RO^VTXBUF 


; Tx buffer i D«t» *ct . 


MOV 


eRO/A 


* 
• 


MOV 


R0,«LAV1 





FILES ftKltSHlCl 
LOC<*TIOM OBJECT CODE LINE 
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0167237 



?OUPC£ LIME 



03F7 B009 
03F9 04 IB 

09F6 2302 
05FO C4eF 



03FF B826 

0601 FO 

0602 83 



0603 B86B 

0605 FO 

0606 83 



06 07 B866 
0609 to 
06 OA 83 



060B 23EF 
06 OD C4t1 



SUB ROUTINE- 



; 

I • * 
J — 

; 



1 255 «0V 

1 256 CALL 

1257 I 

1258 MOV 
1 239 JHP 

1260 i 

1261 t 
1262 
1263 
1264 

1265 

1266 i 

1267 I 

1268 i 

1269 ; 

1270 BCHTBCt MOV 

1271 MOV 

1272 RET 

1273 ; 
1274 
1275 
1276 
1277 
1276 
1279 
1280 
1281 
1282 
1283 
1284 
1285 
1286 
1297 
1288 
1289 
1290 

1291 ; 

1292 BCMINC: MOV 

1293 INC 

1294 RET 



9R0,t9 
VLF01 

A,«2 
JMPR 



;tLAV1} < Mtr.'. 

tMl bit »«t. 

;«**NEXT tf1I00>*** 

;RETR- 



t BYTE COUNT 8VTE CHECK. ) 



RO.ttSDnSGI 
A,9R0 



« 



I 

m 
} 

t 
/ 



SUB ROUTIHE* — 



t BYTE COUNTER CHECK. 3 



CMTBCK: 



MOV 
MOV 
RET 



RO,»CMTBY 
A,9R0 



SUB ROUTINE 



C BYTE COUNTER IHC 



RCtCHTBY 
9R0 



1299 
1296 
1297 

1298 
1299 
1300 
1301 
1302 



t 

m 

/ 

1 

; 



SUB ROUTINE 



C 1 BIT TIHE COUNTER SET. 1 



1303 TSET1 I 
1304 

; 
; 

1 

) 
I 

1 



nov 
jrtP 



P , 9239 
TIST 



I 



1305 
1306 
1307 
1308 
1309 
131 0 
1311 



SUB POUT I HE— 



C HALF BIT TIME COUNTER SET 



. 1 
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FILE: AKIiSHIGI 

LOCATION OBJECT CODE LINE 



HEULETT-PMCKAfTD: 9048 Avsvmbler 



SOURCE LINE 







1312 


06 or 


23Fe 


1313 






1314 


06 M 


62 


1313 


0612 


45 


1316 


0613 


83 


1317 






1316 






1319 






1 320 






1321 
1322 






1323 
1324 


0614 


8S37 


1325 
1326 


0616 


FO 


1327 


0617 


33or 


1328 


0619 


C42D 


1329 






1330 






1 331 
1332 
1333 






1334 
1333 
1336 
1337 


OA tn 






061D 


FO 


1339 


061E 


4308 


1340 


0620 


A8 


1341 












1343 






1344 
1345 






1346 






1347 












1349 






1350 


0622 


BEOO 


1331 


0624 


8869 


1352 
1353 


0626 


8000 


1354 


0620 


83 


1335 






1356 
1357 
1398 






1359 
1360 






1361 






1362 
1363 


0629 


8869 


1364 


0620 


1 0 


1369 


0620 


83 


1366 






1367 
1368 



J 



; 



NOV 

MOV 

STRT 

RET 



A^ 11248 

T.A 
CNT 



t 

; 
; 



"SUB ROUTINE 



VLF OUTPUT DATA 



MOV 

MOV 

AHt 
JMP 



RO^ tDRHAPH 
A.QRO 
A, t07H 
VLFOST 



t 



i 
1 



SUB ROUTINE 



VLF OUTPUT CrATA "l" SET 



3 



NOV 
MOV 

ORL 
MOV 
RET 



RO,»DRMAPH 
A,9R0 
A.II08H 
RO, A 



SUB ROUTINE 



C PARITY FLAG CLEAR. 



MOV 

MOV 
MOV 
RET 



R6,»0 

RO, tANSPAR 
9R0. AOH 



tVLF fifths cle«r. 
tParitv fl-ag cle 



t 

i 



SUB ROUTINE 



C PARITY CHECK. 



MOV 
INC 
RET 



R0» tANSPAR 



t 



FILE I AKIlSHXCI 

LOCATION OBJECT CODE LINE 

1369 
1370 
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062D B827 
062F FE 
0&30 0236 
0632 B003 
0634 C43e 

0636 Boot 
0638 B826 
063A BOOO 
063C E48A 



063E 00 
063F 2648 



-0641 D40F 

^0^43 FE 
0644 D294 
0646 C44A 

0648 04 OF 

064A FE 
0646 327D 
064D IE 
064E D414 



06S0 2314 
0632 C4EF 

06S4 B824 
06S6 FO 
0637 325F 
0659 B826 
065B 8040 
0630 E4eA 

063F 1260 
0661 B86e 
0663 8001 
0663 D4Z2 



SUB ROUTINE 



1371 


1 




t Error r^spons^ 


s«t to 04 buffer. 


1372 


i 








1373 










1374 


J 








1373 


ERRSESt 


nov 


RO,«SDnSCC 


;Error indiCftt« . 


1376 




nov 


A»R6 


« 


1377 




J86 


ERRSEA 


t 


1378 




nov 


0R0,»03H 


;< «br%or»«l ^rror 


1379 




Jhp 


ERRSEE 




1380 


1 








1381 


ERRSEft t 


nov 


9R0»t01H 


1382 


ERRSEE ! 


nov 


RO^vsonsci 


> 


1383 




nov 


8RO,tOH 


■ 


1384 




jnp 


R04ERS 


1 



1385 

1386 

1387 

1388 

1389 

1390 

1391 

1392 

1393 

1394 

1399 

1396 

1397 

1398 
1399 
1400 
1401 
1402 
1403 
1404 
1405 
1406 
1407 
1408 
1409 
1410 
141 1 

1412 
1413 
1414 

1415 
1416 
1417 
1418 
1419 
1420 
1421 
1422 
1423 
1424 
1423 



* 
J 

* 

ACK3t 



< ACK CHECK 3 < 04 COnnftHD. > 



•029 



NOP 
JHTO 



ACKER 



ACKER: 



ACKER2t 



CALL 

nov 

JB6 

jnP 

CALL 

nov 

JB2 
INC 
CALL 



TSET05 

A>R6 

ACKSSC 

ACKER2 

TSET03 

A,R6 

ACEND 

R6 

VLFOO 



JACK bit Rx 



H«lf bit tins counter set t st*rt 



;RCK -> 



RCK error , 
tW«lf bit ti 



m% counter set & ftart 



>3 tiaes error 



; Re-Che 1 Icnge 
Stert bit 



set. 



ACKSSC 



RUtlOD I 



HOV 

jnp 

nov 
nov 

J61 

nov 

MOV 
JMP 

JBO 

nov 
nov 

CALL 



A. 020 
OHPR 



**»NEXT iCOn04>*** 



RO>tSDnSCK 
A,9R0 

RWnOD ; 
RO.tSOnSGI 
9R0,t01 0000008; 
R04ERS t 



tCconaend onls^* > 



RDMOD 

RO^tCNTBY 

ORO^OIH 

PARCLL 



:Co»«end Rt> or UR 



; Parity flag Cleer 



FILEt AKItSHlCI 
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LOCATION OBJECT CODE LINE 



SOURCE LXHE 



0667 D414 



0669 2300 
066B C4EF 

0660 D422 

066F Base 

0671 B001 
0673 B86B 
0675 BOOO 
0677 0414 



0679 23 OB 
067B C4EF 

0670 C42D 



067F 00 
0680 26B9 



0682 04 OF 

0684 FE 
0633 0293 
0687 C4SB 



0689 04 OF 

068B FE 
068C S2A7 
06BE IE 

068F 0424 
0691 C4A1 

0693 B4FF 
0695 5307 

0697 A9 

0698 C9 

0699 0403 
0698 09 



1426 
1427 
1428 
1429 
1430 
1431 
1432 

1433 

1434 

1435 

1436 

1437 

1438 

1439 

1440 

1441 

1442 

1443 
1444 

1445 
1446 
1447 

1448 
1449 
1450 
1451 
1452 

1453 
1454 

1455 
1456 
1457 
1458 
1459 
1460 

1461 
1462 
1463 
1464 
1463 
1466 
1467 
1468 
1469 
1470 
1471 

1472 
1473 
1474 
1475 
1476 
1477 
1478 
1479 
1480 
1481 
1482 



CALL 



VLFOO 



i 



Ronoot 



HOV 

CALL 
MOV 

nov 

riov 
nov 

CALL 



A, tl 0 
JMPR 

PARCLL 

R0>«LAV1 
9R0, tflH 
RO««CNTBV 
9R0,«0H 
VLFOO 



VLF flags cl«*r. 

Start bit -O- ««t. 

f comf»«nd eiessa^e' > 
t*'**HEXT <COn04O ><«'^<» 
;RETR. 

; Parity flag cl««r 

t VLF fl»g» clear. 



i 



ACEND 



HOV 



A^«l 1 
JUPR 



r Start bit "O" scat. 

c command ♦ respons«'> 
;PE7R. 



; 

t 
J 

s 



C ACK CHECK 4. < 04 COWMAHO. 



ACK4: 



NOP 
JNTO 



i 



AERCK t 



aerck; 



a 



AOKCK t 



CALL 

HOV 
JB6 
JKP 



CALL 

HOV 
JB2 
INC 

CALL 
JHP 

CALL 

ANL 

HOV 

DEC 

CALL 

XRL 



#B9 



AERCK 



f * * 



TSET05 

A,R6 

AOKCK 

AERCK2 



TSET05 

A,R6 
AENCK 

R6 

PARCLR 
A04COH 

BCNTBC 
A,t07H 

Rl «A 
R1 

CHTBCK 
A,R1 



JACK bit check . 



jHalf bit tim« counter s«t \ attart. 



^aCK 1 > 



< HCK ! ^ 

:Half bit time counter s-at t star 

;5 tiai«s error 

: Ef^ror count er I nc . 
Chal 1 enge ortce mor<e * 



r< ACK PZK ok t 

* 
; 
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FILE: 0IC1:SH1CI 
LOCftTlOH OBJECT CODE LINE 



HEULETT-PaCKftRD: 8048 «»r«oM«r 



SOURCE UIME 



063C C6A9 
069E 10 
Q69F D424 



06 A3 23 OA 
06A9 C4EF 

06A7 C42D 



06 A9 8826 
06AB 604 0 
06AD E48A 



06AF D422 

0681 8857 

0683 FO 

0684 F2BA 
0686 2318 
0688 C4EF 

068A FF 
0686 F2CA 



0680 8867 
06BF FO 
06CO F2C5 
06C2 ID 
06C3 6477 



06C5 FF 
06C6 D2E8 
06C8 C4F2 



06CA 537F 
06CC AF 

06CD 92E4 



1483 
1484 

1489 

1486 ; 

1487 ; 

1488 I 

1489 A04COH! 

1490 ; 
1491 
1492 

1493 } 

1494 AENCK: 

1493 t 

1496 J 

1497 ; 

1498 END04Ut 

1499 
1500 
1501 1 

1302 ; 

1303 ; 
1504 i 

1305 ; 

1306 ; 
1507 ; 
1908 J 

1309 t 

1310 ; 

1511 DISEMD! 

1512 : 
1313 
1514 

1515 
1516 
1317 
1518 
1519 
1520 

1521 ; 

1322 i 

1323 COHTDE: 
1324 

1325 
1 
1 

1928 ; 

1329 ; 

1330 ALEHD: 

1531 
1332 

1533 ; 

1534 ; 



JZ 

INC 

CALU 



EHD04U 

9R0 
PARCLR 



CALL 

NOV 
JMP 

JHP 



VLFOO 

A,t1 0 
JHPR 



;Tv operation «nd or not 

X 

Th op*»"»t»on contirvje 
for 04 co» ! > 
jSt»rt bit -0- »«t. 

;***HEXT CC0(104D>**» 
;RETR. 

:04 co»ni»nd r«<pe*^5« «rror. 
Error indlc*tor ««t. 



c Tx op«r*tion 



«nd for 04 com • 



nov 

MOV 
JttP 



RO.tSDMSCI ; 
OROfVOI OOOOOOB; 
R04ER5 * 



m m m 



« ^ H 



mm vtm 



SUB ROUTINE- 

C JWP TO HEAD ROUT I HE. 3 



JPIDLt 



CALU 

MOV 
MOV 
JB7 

nov 

JMP 

MOV 
JB7 



MOV 
MOV 
JB7 
IHC 
JMP 



PARCLL 

R0,»RE841 

A,«RO 
JPIDU 
A, #27 

JMPR 

A,R7 
PCHKS 



RO,«DE«fiPH 

A,9R0 
ALEHD 
R5 

DMSRE 



:Parito flag clear 

k VLF fl*9* cl«»r 



tP«jpon»« fl>9» checl- 



< no 
:D«vic 



2 pons « 
and ^ 



I > 



;Crevic* continu*. 



MOV 
JB6 
JMP 



A,R7 

PRDR2 

NTDRP 



I 



1333 
1536 
1537 
1538 
1539 



PCHKS t 



ANL 
MOV 

JB4 



A,»7FH 
R7,A 

PRDEV 



< response I > 

* 

;R«fpons< fl*9 Cl 



FlLEi AK1:SH1CI 

LOCftTIOH OBJECT CODE LIME 
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0167237 



SOURCE LINE 



06CF 8067 
06D1 FO 
06D2 F2DF 
0604 FF 
06D3 B209 

06O7 C4BD 

0609 FF 
06DA 434 0 
OGDC AF 
06DO C460 

06DF FF 
06EQ B2E6 
06^2 C4B0 

06E4 B2E8 

06EG C4F2 

06E8 53BF 
0'»EA AF 

06E6 BD5E 
D6C0 C4FC 



06EF C5 
06FO 2F 
06F1 93 



06F2 BD5E 
0^F4 FC 

ObFS ne 

06F6 FO 
06F7 F2FC 
06F9 IC 

06FA £4 09 



1940 
1541 

1942 
1543 
1544 

1543 ; 
1546 
1347 ; 

1548 PRLSFSt 

1549 

1330 

1331 

1332 ; 

1353 QUESEt 

1534 

1535 

1396 ; 

1337 PKDEV: 
I 



JMPR 



1359 

1560 ; 

1561 PRDP2: 
1562 

1363 : 

1364 PROKP: 

1565 
1566 
1567 

1368 
1569 
1570 
1571 
1372 
1573 
1374 
1375 
13^6 
1377 
1378 
1579 

1380 
1381 
1582 
1S83 
1584 
1383 

1586 : 

1587 MTOPP: 
1388 

1589 
1390 
1391 
1592 
1393 ; 

1 
1 

1396 J 



MOV 


RO, tDEMPPH 


j 




nov 


A«8R0 






JB7 


QUESE 


* 

* 




flOV 


A,R7 


* 




JBS 


PRLSFS 


* 




Jftp 


COHTDE 


■ 

t 




nov 


A,R7 


t 
* 




ORL 


A , • 04 OH 


* 
• 




MOV 


R7,A 






JttP 


CONTOE 


* 




tlOV 


A,R7 






JB3 


PROKP 




P. R. device poll 5* 


anp 


COHTDE 










R.R. Or op poll. > 


JB3 


PRDR2 




i: Priority devic« poll 








Cr P .R.drop pol 1 . > 


Jhp 


NTDRP 




Next drop stlect. 




A,t06FH 






HOV 


R7,A 






MOV 


RS.tOEMftPO 




K Priority.* or R.R.devi 


JMP 


STOPS 


• 








6 priority drop poll. 



c« poll 



1 ft drop sel*ct. 



SUB ROUTIKE 



t RETURN POUT I ME. 3 



XCH 
RETR 



R80 
ft,R7 



SUB ROUTINE 



9 





t NEXT mCCE« 


;S DPOF SELECT . J 


MOV 


R3,»1>EMmP0 


• 
• 


nov 


A,R4 




MOV 


R0>A 


* 


MOV 


A,8R0 




JB7 


STOPS 


: Dr-op end or not 


IHC 


R4 


:* not 4nd * > 






H«xt drop s«t» 


UMP 


SETSD 


■ 

• 
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riLEi AKliSHICl 

LOCATION OBJECT CODE LINE 



06FC BC31 
06fE Be31 

0700 FO 

0701 7203 

0703 £409 



0705 2304 
0707 C4EF 

07 0« FC 
07 OA A8 
070B FO 

070C 4308 
07 OE AB 

070F FF 
0710 3216 

0712 231C 
0714 C4EF 



HEWLETT-PftCKftRD: 8048 «»5«ftbl«r 



SOURCE LIME 



0716 F8 

0717 3D 



0718 FF 

0719 321D 

071B D40B 

071 D FF 
07 IE 53FD 

0720 AF 

0721 F8 

0722 5387 
0724 B837 

0726 AO 

0727 2304 
0729 C4EF 



1397 STOPS 1 


nov 


1398 




HOV 


1399 




riov 


1600 




JB3 


1601 


• 




1602 




jnP 


1603 


* 

• 




1604 


; 




1603 


SELSET : 


MOV 


1606 




jriP 


1607 






1608 


SETSD t 


nov 


1609 




MOV 


161 0 




MOV 


161 1 






1612 


AHSUOt 


ORL 


1613 




MOV 


1614 


> 




1619 




nov 


1616 




JB1 


1617 


i 




1618 




MOV 


1619 




JMP 


1620 


1 




1621 


t 




1622 


f 




1623 


, « P « M » » 


« « p w «^ 


1624 






1623 
1626 






1627 






1628 






1629 


* 





tDRMAPO 
RO,«DRMAPO 
A^8R0 



;f Drop *nd * > 



;Drop i»ap »«t or f»ot ? 



A^t4 

jriPR 

A,P4 
RO,0 
A,9R0 

A,»08H 
RO>A 

A,R7 
DSCF84 

A^»29 
JrtPR 



• Not set > > 

;*«'*NEXT CnTMIHT3 
jRETR. 

;< 5«t ! > 



:»**HEXT tDSCF84l 
; RETR . 



C DROP SCAN FOR 84 COMMAND. 3 



•D28 



1630 DSCF84t HOV 

1631 MOVD 

1632 ; 

1633 : 

1 634 "OV 
1633 JB1 

1636 ; 

1 637 CALL 

1 638 t 

1639 DSCFJJ: MOV 

1640 ANL 

1641 MOV 

1642 t 

1643 MOV 

1644 ANL 

1 645 MOV 

1646 MOV 

1647 ) 

1 648 "OV 

1 649 JMP 
16SD f 



A>RO 
P3.A 



:DroD scan 



P.R7 
DSCF JJ 



1 



A,R7 

A.iOFDH 

R7,A 

A^RO 

A,«087H 

RO^tDRMAPN 

ORQ^A 

A, #4 
JMPR 



:l bit tiaft counter 5et 



;**»MEXT CMTMlMTa 
: RETR . 



FlLtt aKItSHIGI 
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HEWLETT-PACKf^RD: 8048 OsS«nbUr 



0167237 



LDCflTION OBJECT CODE LINE 



SOURCE LINE 



0728 9? 
072C ft7 

072D FB 
072E 67 
072F AB 
0730 83 



0731 97 

0732 E42D 



0734 04 OF 
D736 B857 

0738 FO 

0739 F243 



073B B4FF 
0730 F245 

073F 231B 
074 1 C4EF 

0743 C4B() 



0745 FF 

0746 4301 

0748 AF 

0749 E459 



1694 1 

1633 i t VLF INPUT DATA - 1 - SET, 3 

1636 i 

1637 ; 

1638 ; 

1639 VLFI1 t CLR C i 

1660 CPL C ! 

1661 ; 

1662 VLFRSTi rtOV A,R3 ; 

1663 RRC A 

1664 nOV R3,A ; 
1663 RET 

1666 ; 

1667 ; 

1668 ; 

1669 ; SUB ROUTIHE*- 

1670 ; 

1671 : C VLF INPUT DATA - 0 " SET. 3 

1672 ; 

1673 j 

1674 ; 

1673 VLFIO: CLR C 

1676 JHP VLFRST ; 

1677 ; 

1678 ; 

1679 ; • • " " 

168 0 ; 

1681 : C UAIT for 84 COMMAND DISPOSAL. > 

1682 ; 

1683 J • 

1684 ; 

1665 IDLINT: CALL TSETOS :Halt' bit tiift« counter ?«t t, st-srt 

1686 nOV R0,IIRE841 ;84 buffer «Bipty. 

1687 nOV A.8R0 ; 

1688 JB7 DHT3ET 

1689 ; 
1690 

1691 CALL BCMTBC :E'iit 04 op-sration. 

1692 JB7 ST04DP 

1693 ; 

1694 MOV A . «27 ' :*«'«NEVT CIDLINT3*»* 

1695 OMP JMPR 

1696 : 

1697 DNTSET: JMP JPIDL f 94 t>uff*r eopt--.'' 

1698 ; 
169« ; 

1700 ST04OP: MOV A,R7 

1701 ORL A.VOIH t 

1702 MOV R7,A 

1703 JMP IHT04S : 

1704 ; 

1705 i 

1706 - 

1707 I 

1708 ; C CHANCING OPERATION TO 84 .3 

1709 ; 

1710 - 
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LOCATIOM OBJECT COOE UIHE SOUPCE LINE 



0167237 



FlLEi «KI:SHIC1 



0746 
074C 



FB 
3D 



074D D4 0B 

074F FF 
0750 1254 
0752 C4ftF 
0754 53FE 

0756 AF 

0757 E434 



0759 

075B 

075C 

075E 

075F 

0761 

0762 

0764 

0765 



B82S 
FO 

5307 
A9 

B837 
FO 

5307 
I>9 

C67B 



0767 F9 

0768 4308 
076A AS 



076B 
076C 



FF 
32 



076E 2310 
0770 C4EF 

0772 53FD 

0774 ftF 

0775 E477 



0777 F8 

0778 3D 



171 I 
1712 t 



1713 ; 




H/ KU 


1714 HDF504: 


MOV 


1715 


HOVD 


P5 p H 


1716 J 






1717 ; 




T ' • 


1718 


CALL 


1719 ; 






1720 nPDftDSi 


nOV 


H ^ K r 


1 721 


IDA 


lUT 


1 722 




fcr A *3 W " 


1723 ARIWT: 


hNL 


H / w u r c ~ 


1724 


MOV 


K # W 


1725 


jnp 




1726 ; 












1728 ; 






1729 ; 
















1732 ; 






1733 IMT04S: 


MOV 


ir34 


MOV 




1735 






1736 


110V 


R1 ,A 


1737 


rtOV 


R0.»[>RM»FH 


1738 


MOV 


A,(»FO 


1739 


ANL 


A . • 07H 


1740 


XRL 


A^Rl 


1741 


J2 


NOCHCE 


1742 I 






1743 


MOV 


A,R1 


1744 


ORU 


A^»08H 


1745 


hOV 


RO^ A 


1746 : 






1747 


wov 


A .R7 


1748 


UB1 


DSF04B 


1749 ; 






1750 


MOV 


A.«29 


1751 


JMP 


JMPR 


1752 : 




A.tOFOH 


1753 DSFO-aS: 


ONL 


1754 


MOV 


R7,A 


1755 


JMP 


DSF04C 



;l bit tx«*r cour.t*r *4t t start. 



SUB PCMJTIHE-— 



3 



:***HE>CT CDSF04C3-**'* 
:RETP. 



J 



1756 
1757 
1758 
1759 
1760 
1761 
1762 

1763 I 

1764 ; 

1765 : 

1766 DSF04C! 
1767 



C DROP SCAH FOP 04 COMMAND. 3 



«E29 



HOV 
MOVD 



A.RO 
P5.A 



FILEt OKItSHICI 
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LOCATION OBJECT CODE LINE 



SOURCE LINE 







1 768 


• 












1 769 


> 










D4 OB 


1770 




CALL 










1 771 


* 








077R 




1 772 


rvw V«i v& • 


nov 


A R 1 


* 


077C 




1 773 




HQV 


RQ . ttDftMOPM 


• 


077E 


20 


1774 




XCH 


A.9R0 


* 


077F 


^^^^ 


1 775 




nov 


RO. ttSAVDFP 


* 


07B1 


AO 


1 776 




HOV 


ORO . A 


* 






1 777 


> 












t778 


t 

> 








ft7ClO 










r MIV ^ L. ^ 








t r O U 


t 

r 






* iPI IT 4^ 1 m^^-^A- J* 1 a 

» VUr t J C 1 « 5P • 




f>4 1 4 


1 7ft t 






VL POO 








1 782 


* 










231 4 


1 7S3 




nov 


A i20 


• « **itpvT frflMn4i«*« 






1 7n4 




unr 


IMPP 

Mrlr f\ 








1 785 


1 
/ 












1 786 


t 












1 7S7 

i f O # 


























t t OO 














1 78Q 

i r o 7 


r 












1 7Q n 

W 7 U 


■ 












t I^Q f 














f r 7 1 
1 • 7ft 








- 






1 ' 70 


D A4PPC » 


HAL* 


OA iicaur\DO 




n7flr 

If r 


p n 
" If 


1 7Q4 
1 i 7H 




MAlf 

nuv 


OD i\ 




n7Cin 




t 7Q*^ 
1 r 70 




Mf\lyf 

nov 


04 M^DM/VDl-t 




U t or 


9i 
^1 


1 r 70 




XCH 


P ^ QK I 


• 




HQ 


1 f 7f 




MAO 


KU> H 


t 






f t 70 










u r9 t 


Fr 


I r 77 




HOV 




* 


Or 92 




1 800 






ToUGXN 


* 






1 ou 1 


p 










F 1 


1 802 




MOV 


A, 8R1 


* 




Do 


1 80o 




XRL 


A> RO 


* 


U » 




1 9 04 




1^ 

JZ 


nNDADE 


t 
















U # 


Boo f 


1 oOb 




nOV 


RO, VDEnAPH 


* 
• 






1 oUf 




nov 


9k0 


* 
* 






1808 




JB7 


TSUCI2 ' 


* 
















079D 


• 


1810 






A OR1 




079£ 


5307 


1911 




AHL 


O.«07M 


* 
* 


07wO 


4308 


1812 




ORL 


A^«08H 


* 
• 


07A2 


A8 


1813 




HOV 


RO^A 


* 


07A3 


231 E 


1814 




MOV 


A, #30 


* 


07A« 


C4EF 


1815 




JHP 


JMPR 


* 
* 






1816 










07A7 


53FB 


1817 


TSUGINe 


AHL 


A,«aFBH 


• 


07A? 


AF 


1818 




MOV 


R7,A 


• 






181? 










07AA 


C4F2 


1820 




JttP 


NTDRP 


• 


07AC 


C4rtF 


1821 


TSUCI2! 


J«P 


DISEND 


t 


07AE 


E44F 


1822 
1823 


; 

riADADE : 


J«P 


HADADS 


* 



824 



riLEt AKttSHlGI 
LOCftTIOH OBJECT CODE tJHE 
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HEUUETT-PACKARD: 8048 fts»€»bl 
SOURCE LINE 



01 67237 



0780 38 

078 1 3t> 
0762 42 
D7B3 47 
07B4 40 

07B3 31 



07B6 B837 

0788 FO 

0789 5307 
07BB 03B0 
07BO A3 



07BE 
07BF 
07C0 
07C2 
07C3 
07C3 

07C6 
07 C7 

07C9 
07CA 

07CC 



A9 
F1 

72Fe 

F9 

0304 

A8 
FO 

7 

FF 



E4D1 



07CE FF 
07CF 43 to 
07D1 AF 

07D2 B8SE 
07D4 8A00 

0706 FA 

0707 960E 
07D9 BAFF 
070B Fl 
07DC E4E3 



*S23 I ROUT! HE 

1826 ; • 

5||g I t CHAHGIKC THE DEVICE "AP - 



1829 ; 

1830 i 

\ll2 jiMMiniiiniininiiiniiMiiniiniiiiiniiniMMniin 

!{ hEAo'aDORESS TABLE OF* the' OEV flAF 1 . 

1835 ;| ■ ' 

1836 It 

1837 ROWTIi 

1 838 ; I 
1839 
1840 ; I 
1841 

1842 i t 
1843 
1844 ;1 
1845 
1846 ; t 
1847 
1848 
1849 



08 


0VH10 


;Orop 


«0 


t 




06 


• 

OVflll 


;Drop 


• 1 






OB 


DVR12 


lOrop 


i2 






08 


0VM13 


;Orop 


• 3 






08 


0VM14 


tOrop 




< 


* 


08 


0VH15 


:Orop 


•3 


i 





* 



Miinii 

1830 i 

1851 OEVCH: 

1832 

1833 
1854 
1355 
1 
1 

1858 
183? 
1860 
1861 
1 
1 

1864 
1865 
1 



tuuiiinnnnMninnniniiniMitiiiinii nittiiMi 



1871 
I 



1867 

1868 ; 

1869 PPSET: 

1870 

RPSETE 

1873 
1874 
1873 ; 
1876 DEVPS; 

1877 
1878 
1879 
1880 
1881 ; 



HOV 
MOV 

AHL 
AOO 
KOVP 

MOV 
MOV 

JB3 
MOV 

ADD 
MOV 
HOV 

ue3 

MOV 
AHt 
JMP 

HOV 
ORt 
MOV 

MOV 
MOV 

MOV 

JK2 
MOV 
MOV 
JMP 



RO^VORMAPH 

A«8R0 

ft,»n7H 

A.9R0HTI 

A>9P 

R1,A 

A,8R1 

PUENO 

A,R1 

A,MH 

RO*A 

A,9R0 



A,R7 
A,«OEFH 



C'evlc« table t^^^fi »<Jc»p«s3 set 
» fo»* curr«p>t drop ? 



D«vice polling map set or not 
Prior I tw or round robin ' 



Polling fl»g J«t.' round robin.' 



A.R7 
A,t1 OH 
R7,A 

R0.»OEMAP0 
R2,t0H 

A,R2 

SUPAC 

R2,tOFFH 

A^9R1 

COHCT 



iPolling flag *€*-.« prior itv poll. • 



iRO » d9Vic« ft^P 2 pointer 
:R2 ■ F.F ri«g. 



* 

J 



bit 0-3 > 



FZLCi ^KltSHICI 



HEVCETT-PACKARO: 8048 Os<«aibl«r 



0167237 



LOCATION OBJECT CODE LINE SOURCE LINE 



07OE 


BflOO 


1832 


SUFAC: 


nov 


R2 , 4 OK 


07E0 


Fl 


1833 




MOV 


A.ORI 


07E1 


47 


1884 




SWAP 


A 


07E2 


19 


1889 




INC 


Rt 






1886 


; 






07E3 


93 OF 


1887 


COHCT ; 


ANL 


A^^OFH 


07E5 


AO 


1338 




NOV 


9R0. A 


07E6 


D3 0F 


1839 




XRL 


A, #OFH 


07Ee 


C6F2 


1390 






DEVCE 


07EA 


F8 


1891 




nov 


ft.RO 


07EB 


D365 


1892 




XRL 




07EO 


C6F3 


1893 






>/c ▼ vcc 


07EF 


16 


1 894 




INC 




07F0 


E4D6 


1395 




jnp 








1896 


■ 






07F2 


08 


1897 


DEVCE: 


DEC 


RO 


07F3 


FO 


1398 


DEVCE2 : 


nov 


A.9R0 


07F4 


4380 


1899 




ORL » 


A^«80H ' 


07F6 


AO 


1900 




MOV / 


9R0, A 


07F7 


63 


1901 




RET / 








1902 


■ 






07Fe 


B89E 


1903 


PUENDt 


nov 


RO^HDEMAP 


orFA 


BOFF 


1904 




MOV 


8R0,«0FFH 


07FC 


83 


1905 




RET 








1906 












1907 


• 










1908 





bit 4 - r 



nap 



2 N 



m*p 1 



Device er»<5 ** 



D<vic« nap 



:Devi-rfi map I not eet. 



Errors"' 0 
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1 -3036 

2 ; 

4 ; 

5 SE1ShKI.i_CiC-: EOU 01 H 
-6 SCISmHJ UN: EQU 1 2H 
7 SEISmuCvV: EOU S8H 
e SEISmVO^VV: 

9 



EQy 2 ' Version Ho 



to t 
n ; 

12 : 

13 
14 



*^<< T0SHIH0.03 /»> 

v<< TOSHIBA MO OS 

<<< TOSHI t INO OS >>> 

r<< TOSHI NO OS >>> 



1' adrs H ECU ftddres* H 

;5 0dr» L < ECU Addr«J» L 

,9 D»t» 1 



20 
21 
22 
23 
24 
29 

26 
27 

20 ) 
29 



< D«t.* ^ to Drop P Command / Data > 



Data H 

Bv n.TaNaK-fc % T.IHOUE - 



Funct-ien 



<0 CCC t ecu Cooaiftonlcat ion 



30 Echo Back 



31 

32 

33 
34 



Forced Toning / Off K«v 
S«nd Function < rtLOHc* > T«#t 



C2> - — Raa Back op 



3e C3> Verification 

37 t«»*«« 

38 
39 

40 

41 



42 tSS*'* 



S$StS << > Bu9 Ll?t 



43 
44 
45 
46 

47 jSStSS 

50 

51 I 

52 BIAS I EOU OOOOH 

53 ; 

55 PR0GRf*HVER3I0Hi EQU BIAS ; 4 

56 P;t CRC_ERRORr EQU BIAS* 4 | PS 4 

57 RXICPC_0K VO: EOU BIAS*? I ^ 



APPENDIX C 
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HEWLETT-FrtCKfiPD: 8086 «»»«i»bl«r 



58 
59 
60 
61 
62 
63 
64 
6S 

66 
67 
68 
69 
70 
71 

72 
73 
74 
73 

76 
77 
78 
79 
80 
81 

BZ 
83 
84 

85 

86 
87 

88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 
1 00 
101 
102 
1 03 
104 
1 OS 

106 
1 07 

108 
109 
110 
1 1 1 

112 
113 
114 



SOURCE LIME 

SC**H_nODE_FLAC : 

PC.CODE : 
EVEMT_CHflMNEL 

* 

VLF_ERROR.nAP t 
PC_FC_LISTi 
BfiilC PUTHOi 



A200Ht 

CH_NO_FREO 

TIPlE^TftBLEi 
JU«P_ftDORESS I 

NExO0_ADRS: 

TO.DROPt 
TOICCC : 

J 

DS2: 

INDEX.RX_1 ! 

INDEX^TX^I : 

CTRL_1 : 
CTRL_1_C0UNT: 

lHDEX_RX_2l 
INDEX^TX_2: 

CTRL.2 1 

ctrO.count I 

PACE_SU : 
ECHO_B*^CK_FLftC 
REVERS_CHPNEL : 
TX_BUSY_FLAC : 
BflSE.FOlNT: 
XHlT_POINTi 
BIHftiY_LEOl 
ECHO_BrtCK_ADPS 

COHV^NO : 
OR0P~HO : 
IC.BVTE: 
OEVICE_MOi 
ID^BVTEt 
CONV NO.BITi 
DROP_NO_eiTt 
DEVICE_HO_BIT t 

nUL.ADR 

EXTPM.STftT 

TEnP_R_CH 



08F_BF_N : 
OeF~BF cnD : 



E6U 8lAS^t2 
ECU 6lAS4-t4 
EQU BlASi-16 
EOU BIAS-^BX 
EQU BlOS+48 
EOU BlftS-t-Sb 
EQU BIPS*128 
EQU 6IAS+256 
EOU B1A3+256+1 
; BIAS+512 



28 



EQU 20 OH 

EQU A200H 

EQU A200H4-100H 

EQU A200H-*-130H 

EQU n200H^200H 
480H 

EQU 050 OH 
EQU 060 OH 

EQU 070 OH 

EQU DS2*2*i 
EQU DS2-^2«2 
EOU DS2+2*3 
EQU DS2+2-4 

EQU D32+2*5 
EQU DS2*2*6 
EQU 0S2*2»7 
ECU DS2*2*8 
EQU DS2*2*9 
EQU OS2*2*tO 
EQU DS2*2*M 
EQU DS2+2*12 
EQU DS2+2»13 
EQU DS2+2*I4 
EQU DS2+2»15 
EQU DS2*2-16 

EQU t>S2*2*1S 
EQU 032*2-^1 9 
EQU DS2'»2«20 
EOU DS2+2-21 
EQU DS2>2^22 
EQU DS2*2*23 
EQU DS2*2-24 
EQU DS2+2*25 

EQU DS2«-2«29 

EQU DS2+2*30 
EOU DS2+2^31 

74 OH 

EQU DS242*32 
EQU OBF_BF_N'H 



t 



2 

DS 1 
DS 8*2 
09 8*2 
DS 8 

DS 128 
DS 128 
DS 128 



DS 256 
8*8*2 
8*8*2 
64*2 



FREQUENCY TABLE SThRT FROM HEPI 



; DS 2 

t DS 2 
J DS 2 



STORE #3 



0000 0000 
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SOURCE LINE 



11^ 
120 
121 
12 



113 OBF_BF_It>J 

116 OeF_BF_BVTE: 

117 COHV^SELECT: 

118 

t 

DS1 ! 

MOU^EVEHT I 
BEFOP.EVEMTi 
123 EVEMT^EHttPLE: 

124 

125 USe.LEOt 

126 nSB_LED: 

127 HSB^LED: 
120 PPV_LEDi 

1 29 

130 KEV.DATAr 

131 OHE.SEC.TinERt 

132 TUHER^OI t 

133 TUMER_02! 

134 TUHER^CBL; 

135 UP.FLACi 

136 DO«N_FLAC< 

137 PC FC^EXlSTi 
*138 POWER^FEEDt 

139 ; 

140 
141 

142 DS16: 

143 DROP CnD_BFt 

144 SPuJcnO.BFt 

145 FROM_OBF_BF: 

146 

147 SGHD_ENrtBLEi 

148 SEHD.ftDDRESS I 

149 SENO_lNDEXi 

150 SEHD CriD.RESP: 

151 SEHD_D0Tft_BUFFi 

132 

153 EVENT_N0_PREOt 

154 

155 
156 

137 ; 

138 ; 

1 39 i 

160 KEV.Df^TP.ST^iCK: 

161 ECU ADDRESS I 

162 TX_LEHCTHi 

163 TX_COMMPMDt 

164 TX_BUFFERi 

165 
166 

167 ) 

168 TIHER.COUNTER: 

169 IMDEX^HlSTORYi 

170 HISTOPY.BUFFERt 
171 



EOU 0BF_BF_H*2 
EOU 08F_BF.M*3 
COU OBF BF_W*16 : OS 8 



EQU 078 OK 
EQU DS1 
EQU DS1+1 
EQU DS1*2 

EQU DS1*4 
EQU D'sl*^ 
EOU DS1*6 
EQU DS1*7 



EQU 
EQU 
EQU 
EQU 
EQU 

EQU 
EQU 
EQU 
EQU 



DS1+9 
DSI-t-t 0 

OS I ♦ 11 
DS1 + U 
DS1*13 

0S1+1* 
DS1*t5 
DS1+t6 
DS1*17 



EQU BOOH 
EOU DS16 
EOU DS16*16*1 
EQU DS16*16»2 

EQU DS 16* 16*3 
EQU SEHD_EH»*BLE*1 
EQU SEND e>DDRESS*2 
EQU SEHD_ADDPE3S+3 
EQU SEHD_ODDPE3-3+4 

EQU 900H 



DS t6 
DS 16 

I DS 16 

[ DS 1 
; DS 2 
: DS 1 
: DS 1 
: DS 123 

: DS 256 



EOU 100'»H 

EQU KEY_D»T*i_STACk> 16*64 

EOU ecuIaddress*^ 

EQU ECU_A0DPE$S+3 
EQU ECuIwDRESS*4 



: DS 16*^4=1024 
; DS 2 
I DS 1 
; DS 1 
i DS 256 



EQU 2000H-4 
EOU 2000H-2 
EQU 20001! 
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SOURCE LINE 



172 
173 
174 

175 
176 

177 
178 
179 
180 
181 
182 
183 

184 

183 

186 

167 

188 

189 

190 

191 

192 

193 

194 

195 

196 
197 

196 

199 

200 

201 

2 02 

203 

204 

205 
206 
207 

208 
209 
210 
211 
212 
213 
214 
215 
216 
217 
218 
219 
220 
! 



PHCE_l1En: 

STACK_END: 
STACr TOPi 



ES_BACK_UP : 

ES_BACk2uP_1 : 
E3_B(:iCK3uP_2r 



EQU 3000H 

EOU 39FFH 
EQU 4O00H 

BACK_UF PttM Ar«« 

EQU 0 
EQU 20QH 
EQU 40 OH 



ES_EVENT_TIMER: EQU 60 OH 



TI«ER_OUT_CODE : 
PLUS JCEV_COOE : 
EVEHT_KEV_CODE 
«UTH0.KEV~CODE 

ONOFFJ EyIcOOE 

ninusjrEvIcODE 

SCmN_KEY_COC»E : 
CLEhF_I:EV_CODE: 
SEND^kE »'_CODE : 
POUER_ON_COPE : 
P0WER_OFP_CODE : 
RECENT_OH_CODE : 
R£LEASE_C0DE r 
KEY_PUSH_CODE : 



ftSCI I_E» 

ftscniF: 
Asc I lie:. 

ASC I I_pD 
ASC I J_DE 
ASC I I_NU 

asciCno 

ASCIlIcO 
ASC I I_PR 

PUSHBALL I 
POP_ALL : 
3 J 

224 SEND nAX: 

225 ; 



EQU 
EQU 
EQU 
EQU 
EQU 

EQU 
EQU 
EOU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EOU 



0 

1 OH 
1 1H 
12H 

13H 

14H 
15H 

IbH 
17H 
I8H 
19H 
INH 
1BH 
tCH 



EQU 
EOU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EOU 
EQU 
EQU 
EQU 



43r2H 

41 55H 

5343H 

4643H 

3043H 

434CH 

5345H 

4164H 

6445H 

0D49CH 

0D4C'CH 

43DCH 

5072H 



EQU 6 OH 
EQU 61 H 

EQU 64>»2 



DS 512 
512 
f'S 512 



; DS I28»6 
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HEWtETT-PiaCKARO: 8086 fttr«»bler 
SOURCE LIHE 



0000 FA 

0001 BSASFF 

0004 92 

0005 &8F800 
0008 EF 



0009 
OODC 
0000 

0010 
OOt 1 

0014 

0015 

00'9 



B8A4FF 
92^ 

B83F00 
EF 

B8n8FF 
92 

B83C88 
EF 



00*9 BAA6FF 
OOiC BeFC2l 
00* F EF 

00^0 B80020 
0023 8E0e 



0029 BBOOOO 
0028 B80000 
0 02B 8907 
0020 830302 
0010 eiFB0040 
0034 72F5 



229 
230 
231 
232 



236 



238 



240 
241 
242 
243 
244 



orop.chd.port : 

DFOF*DATA_PORT : 
ECUJH_A00RESS t 
ECU^L.ADORESS : 

I ktIofst 
ihtTofst 

INT30FST 

TIWERt_OFST 

ACHD 

ACHC 

6CHD 

BCHC 



246 
247 
248 
249 
250 
,251 

252 RUN: 



255 



257 
258 
259 
26 0 
261 
262 



65 



EQU 082H 

EQU 08 OH 

EQU 0102H 

EQU D100H 

EQU 

EQU 

EQU 

EQU 

EQU 

EQU 

EQU 

EQU 



OttOH*< 5*4 > 
?2 

60 
72 
00 
04 

02 
06 



CS 



IHlTlAt SET UP IfiPXl86 



269 
270 
271 ! 
272 
273 

274 ; 

275 ; 

276 RAI1_CtEi^R: 
277 

278 RAM_CLEftR_LPt 

279 
280 
281 



0036 880000 



2B3 i 
284 ;- 
285 



ORG 




OOOOH 


CLI 






*tCS SE 


:t up 


16KB 


MOV 




AX, 0FFA2H 


XCHC 




PX^AX 


HOV 




AX> 00F8H 


OUT 




OX. AX 


J PCS SE 


iT UP 


FROM OOOOH AT 


MOV 




AX,0FFA4H 


XCHG 




OX. AX 


nov 




AX,003FH 


OUT 




OX. AX 


MOV 




AX,0FFA8H 


XCHG 




OS, AX 


MOV 




AX . e83CH 


OUT 




DM. AX 


J (ICS SI 


ET UP 


04 000H 


MOV 




DX,0FFA6H 


MOV 




AX>21FCH 


OUT 




DX.AX 


nov 




AX«2000H 


MOV 




DS,AK 



I/O MAPPED 



:3-UAlTE3 INSERTED 



MOV BX^BIAS 

MOV AX,0 
MOV CBX],AX 

ADD 8X^2 
CMP'8X,4nOOH 
JC RA«_CLEAR_UP 



JUMP TABLE URITE 
MOV 



AX, 0 
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HEWLETT-PACKARD I 8086 Afseabl«r 



SOURCE LIHE 



0039 8£De 

003B B83400 
a03£ C7070002 
0042 C7470200FE 

0047 BB3C0D 
004A C7070003 
004E C747O20OFE 

0033 BBB400 
003^ C70r0004 
003A C7470200PE 
003F C747040003 
0064 C7470600FE 
0069 C7470800d6 
006E C74r0A00FE 

0073 BB4800 
0076 C7070007 
007A C7470200FE 



007F 880020 
0082 8EDB 
0084 eEDO 



0086 
0089 
OOOC 
008D 
0090 
0093 
0094 

009.' 
009A 



BA52FF 
B60F00 
EF 

BA94FF 
B80F00 
EF 

6A36FF 
B803C0 



009B 680000 
009E BAG OFF 
00A1 EF 

00A2 8000 
0 0A4 6AC2FF 
00A7 



00A8 880000 
OOAB BAD4FF 
OOAE EF 
OOAF BOOO 
00B1 BAD6FF 
O0B4 EE 

0083 BCF03F 

006B B018 



HOV DS,AX 

287 t INTt ADDR. 

208 «0V BX,lNTtOFST 

299 nOV UORD FTR CB:^3,200H 

290 rtOV WORD PTR CBX+23 , OFEOOH 

291 ; IMT3 ADDR. 

292 nOV B:<,INT30FST 

293 HOV gOPD PTR CBK3,300H 

294 HOV WORD PTR CBX+23, OFEOOH 
293 ; IHTO ADDR. .''COSCADEt WITH IHT2/INTA0/ 

HOV By., INT^OFST 

7' HOV WORD PTR CBX3j.4 00H 

298 HOV WORD PTR CBX+23 , OFEOOH 

299 HOV WOPD PTR C8X<i-4 : . 300H 

3 00 HOV WORD PTR tBX<»63 , QFEOOH 

301 HOV WORD PTR CBX*8 3.600H 

302 HOV WORD PTR CBX-*-! 0}, OFEOOH 

303 ; TtHER f IMTP. j^OCP . : 

304 HOV BX,TIWER1_0FST 
303 nOV WORD PTR CBX3,r00H 

306 HOV WORD PTR £8X^23 , OFE OOH 

307 ; SET UP TIHER 



308 
309 
3t0 
311 
312 
313 
3»4 
315 

316 
317 

318 
319 
320 
321 
322 



# 

328 

329 
330 
331 
332 



334 



33 



s 



324 : 



34 0 
341 I 



HOV 
HOV 
HOV 

50lCHr SQUARE 

HOV 
HOV 

OUT 
HOV 

HOV 
OUT 
HOV 

nov 

OUT 

-INITIAL SET VP 

SOURCE POIMTEP— 
HOV 
HOV 
OUT 
HOV 
HOV 
OUT 

— INITIAL SET UF 
-DESTINATION POI 
HOV 

HOV 
OUT 
HOV 
HOV 
OUT 

STACK SET UP 

nov 

— INITIAL SET OP 

nov 



AX,2000H 
DS,AX 
SS / ftX 

WAVE 

DX. 0FF32H 
AX, 15 

DX.AX 
DX, 0FF54H 
rtX, 1«S 

d::,ax 

ox, 0FF56H 
AX, 0C003H 
DX.AX 

OF DMA CH.OrR?: TRAHS- 

AX.ACHD 
DX.OFFCOH 
DX.AX 
AL,0 

DX^ 0FFC2H 
DX . AX 

OF DHA CH. 1 ;TX TPAN3 

MTER 

AX,ACHD 
DX, 0FFD4H 
DX^AX 
AL>0 

DX« 0FFD6H 
DX^AL 



SP.3FF0H 
OF 8274 

AL.OOOIIOOOB 



;CH. RESET 



01 67237 
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OOBO £604 

008C B8033t 
OOBF BA0400 
00C2 E97E01 

0OC3 6A0600 
COCB EB750t 

OOCC B80420 
00D1 8AO4 00 
00P4 E86C01 

00D7 B60420 
OODA BA0600 
OODD C86301 

OOEO B6077E 
00E3 BA04 00 
0OE6 EBSAOI 

OOE? B8010C 
OOEC 600600 
OOEF £831 01 

OOFS B010 
00F4 E604 

O0F6 6B0t2C 
00r9 8A0400 
OOFC E8«4 0t 

OOFF 6BQ5E2 

0102 8A0400 

0103 E87B01 

0108 BB0SE2 
01 OB 8A04D0 
OtOE E83201 



0M1 BS£eOO 
0114 Bii38FF 
0M7 EF 

0118 B81A00 
OTIB BA3AFF 
QUE EF 

OMF B81900 
0122 BA3EFF 
0129 EF 

0126 B80B00 
0129 BP32FF 



HEWLETT -PACKAPD : 3086 At»«»bler 
SOURCE LIKE 

OUT 



nov 
nov 

CAUL 
HOV 

nov 

CALL 

nov 

HOV 
CALL 

nov 
nov 

CALL 

nov 
nov 



343 






344 


( — PTR 


2A — 


345 






346 






347 






348 


t — PTR 


28 — 


349 






330 












352 


1— PTP 


4A— 


333 
334 






353 
356 


J— PTR 


48 — 


357 
353 






359 






360 


; —PTR 


7 A — 


361 
362 








* 





364 i— PTR IB— 



367 
366 1 



-PTR I A — 



373 1— PTR 3A— 



370 

371 ;- 

372 

373 
374 

376 
377 
378 

379 RTS OFF— 

380 

381 

382 

383 * 

384 J 

385 I— IMTO 

386 
387 
388 

389 ;--lNT1 

390 
391 



ACHC . AL 

8X. 001 100Q1 0000001 OB 

d:: . ACHC 

SETCOH 

ev . 001 01 0000000001 oB 

tJt.BCMC 
SETCOn 

BX, 001 00000000001 008 

Vl', . ACHC 

SETCOH 

BX. OOt 00000000001 008 

Ov.BCHC 
SETCOn 

BX*01 n 1 M 0000001 1 1B 
D^t . ACHC 



CALL 
HOV 

nov 

CALL 


SETCOn 

BX, 000011 00000000018 

DX,BCHC 

SETCOH 


HOV 


nL^OOOt OOOOB 


our 


ACHC , AL 


HOV 


BX. 001 01 1 00000000016 


nov 


DX.ACHC 


CALL 


SETCOn 


nov 


BX* 11100010000001 OIB 


nov 


DX » ACHC 


CALL 


SET con 


nov 


B>i, 1 1 10001 ooooootoiB 


nov 


DX.ACHC 


CALL 


SETCOH 



-INITIAL SET UP OF ItlTO,lHTl .IMT3.UNn«Sr 

rLEVEL-O.EDGE TP1CCE»I HiiSf.CA 



393 J — IHT3 

394 



397 , — TIHERI IHTR. — 



nov 


AH.23M 


nov 


DX . 0FF38H 


OUT 


D*.:.A>. 


HOV 


AX. lAH 


nov 


DX , OFF 3 AH 


OUT 


DX . AX 


nov 


AX,19H 


nov 


DX . 0FF3EH 


OUT 


D>: . AiC 


nov 


AX, 101 16 


nov 


DX, 0FF32H 



t LEVEL LEVEL TRICCEP • HASK 



;LEWEL-t, LEVEL TRICCEP-MOSK 



:LEVEL»3.nASr 
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HEUtETT*PACKARD: 3086 Asf*mbl«r 



SOURCE LINE 



01 67237 



01 2C EF 



012D B80000 

0130 BB0005 
0133 891E0207 

0137 891E0407 

0138 A23E07 

013E A2t807 
0141 A22407 
0144 A29107 

0147 A3S007 
01 4A A35207 
014D A3S407 
0130 A35607 

ot53 eeooof^ 

0156 e9lC0C07 
015A d^lEOAO? 



01 3£ 
Ol6t 

0164 
0167 
016A 

016D 



A206 07 
A20807 
A20E07 
A24007 
A3 1 4 07 

A31607 



0170 880030 
0173 A31207 

0176 BB4107 
0179 891E1007 

017D BOOA 



400 
401 
402 

403 
404 

40S 

406 
407 

408 
409 
410 
41 1 
412 
413 
414 
415 

416 
417 

418 

419 
420 

421 
422 
423 

424 nAlM_STAPTt 

425 ; 
426 
427 
428 
429 
430 
431 



OUT 



434 

435 

436 

437 

438 ; 

439 

440 

441 

442 : 

443 

444 

445 

446 

447 

448 
449 J 
450 
451 

I 



434 
455 
456 



Initial ize 



HOV AX^O 

MOV BX,TO_DROP 

MOV CINOEX_RX_n,BX 

MOV CINDEX_TX_n .BX 

MOV BYTE PTR ?TEriP_R_CH 3 , AU 

MOV CTX_BUSY_FLAC3,AL 

MOV tCONV_N03,AL 

MOV CP0VIER.FEED3,AL 

MOV tC0HV_SELECT3,AX 
MOV CC0HV_SELECT+2),AX 
MOV CC0NV_SELECT+4 J . AX 
MOV tC0NV_3ELECT+61 . AX 

HOV BX,T0_CCC 

MOV CINDEX_TX_23,BX 

MOV tINDEX_Pxl2 3,BX 

MOV tCTRL_13.AL 

MOV tCTRL_1_C0UHT3, AL 

MOV tCTRLl23.AL 

MOV C0BF_BF_H3,AL 

MOV tECH0_BACK_FL«G3 . HX 

MOV CREVERS_CHAM£L3,AX 

MOV AX,PAGE_MEM 
ttOV CPACE_SW3>AX 

HOV BX.OBF_,BF_C«D 
MOV CCTRL_2_COUHT3,BX 

MOV AL>10 
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SOURCE LINE 



0I7F 

0182 B8P020 
0185 A3F^1P 
0188 EBeZOS 

0188 E8D609 
018E EeF305 
0191 E84B06 
0194 B03F 
0196 AS9E00 



0199 £85606 
01 9C E8O306 



457 

498 

459 

460 

461 

462 

463 

464 

465 

466 

467 

468 

469 

470 

471 



J 





472 




ni^k9 E8870S 


473 






474 


■ 




475 




* 


476 


1 


01 h3 dduuu^ 


477 




Aft AO 9Aft f !ird505 
II 1 HO ^OO f or pv^nw 


478 




01 AD 740ft 






01 AF BB0002 


'480 




0162 26813FA5A5 


481 




0187 7542 


482 


BACK_UP_KAI J 


0189 8BF3 


483 


0188 B8FC01 


484 




018E 890000 


485 




01 CI 26326F04 


486 


BACK_UP_CK1 1 


01C5 26024F04 


487 


■i- 


01C9 43^ 


488 




01 CA 48 


489 




01CB 75F4 


490 


■■ 




491 


I 


01 CD 263A6C02 


492 




01 D1 7528 


493 




01 D3 263A4C03 


494 




01D7 7521 


499 






496 


• 


01D9 8BDE 


497 


BACK_OP_YES : 


01 DB 8tF30002 


498 




01DF 81F30004 


499 




OtE3 891EFC1F 


900 






501 


) 


OtE7 880002 


502 




01EA BBOOOO 


903 




DIED 268 A OC 


904 


BACK^UP_CK2 1 


01F0 880F 


505 




01 F2 43 


506 




01F3 46 


507 




OtF4 48 ^ 


508 




01F5 75F6 


509 




01F7 E90IOO 


510 






51 1 


% 


01FA 90 


512 


8ACK_UP_N0NE : 




513 


J 



«0V tONE_S£C_TiriEP3,At 

HOV AX,HISTOPV_BUFFEP 
MOV C I NDEX_H I ST ORV 3 . AX 
CALL ECU_ADPS_PEAD 

CALL IMIT_AUTHO_TBL 
CALL INIT_VIEU.T8L 
CALL IHIT.CODE 
nOV AL,3PH 

nOV tSCAH «ODE_FLAC),AL 



CALL 

CALL CHAHHEL^HOSEI 
CALL EVENT DATA_CL 
CALL 1HIT_EV_TIMER 



CALC 



MOV BX,£S_eAC^'_VP.2 

CMP WORD PTP ESj CBX3,0A9h5H 

JZ 8ACK_UP_KAI 

nOV BX,ES BACK_UP_t 

CUP WORD FTP ES:C8X3,0A5A5H 

JHZ BACK.UP.EXIT 

MOV SI,BX 

nOV AX, 508 

MOV CX.O 

XOR CH,ES:CEX*43 

ADO CL,ESiCeX*43 

IHC 6X 

DEC AX 

JHZ BACK_UP_CK1 

CMP CM.ES:tSI+23 
ONZ BACK.UP.EXIT 
CMP CL,ES:tSI*33 
JNZ BACK_UP.NONE 

MDV BX.Sl 

XOR BX,ES_eACK_UP_t 
XOR BX,ES.BACK.UP_2 
HOV rTIHER_C0UMTER3.BX 

MOV AX, 51 2 

HOV BX.PROGRAHVERSIOH 

HOV CL,ESttSt3 

HOV CBX3«CL 

INC BX 

IHC SI 

DEC AX 

JHZ 8ACK_UP_CK2 
JMP BACK_UP_EXIT 

NOP 
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HEWLETT-PACKARD: 8086 As««AbIcr 



SOURCE tXNE 





EB1D0S 


514 


01FE 


E83D0S 


313 






516 


0201 


8E0000 


317 


0204 


C6045B 


318 


0207 


C644eil2 


519 


02 OB 


C644020t 


320 


020^ 


C6440302 


521 






522 
523 


0213 


864 000 


324 


02t6 


BACAFF 


323 


0219 


EF 


526 
527 


021A 


- 

B07F 


528 
529 


no < f* 


DtfJU Vr 


3 J V 


021F 


8807 


531 
532 


0221 


B84C00 


533 


0224 


BAZOFF 


334 


0227 


CF 


535 






336 
337 


0226 


BB03D9 


338 


022B 


8A0400 


539 


022E 


E81200 


54 0 






341 


0231 


B8Q008 


542 


0234 


BAG2FF 


543 


0237 


EF 


544 


0238 


Beoico 


345 


0236 


6A66FF 


546 


023E 


EF 


547 






548 


023F 


FB 


549 






530 


024 0 


E9BD00 


351 
552 






553 
334 






535 
556 
557 






338 
559 






360 


0243 


8AC3 


561 


0243 


EE 


562 


0246 


SAC 7 


363 


0248 


EE 


564 


0249 


C3 


565 






566 






367 


02 4A 


Boot 


568 


024C 


E604 


369 


024E 


DOOF 


370 



CALL lMIT_Tin_TBL 
CALL !MIT_JVn?_TBL 



1 1 



nOV SI^PROGRflnVERSlOM 
nOV BYTE PTR CSII . SEISAICU.YY 
HOV BYTE PTR CSI + n,SEtSAKU Hfl 
MOV BYTE PTR t5l*23 . SEtSAKU^DO 
MOV BYTE PTR tSI-*-33,SEISAKU~VV 



; — UNMASK — 



MOV 


AX. OA 04 OH 


nOv 


DX, OFFCAH 


OUT 


OX. AX 


IM 


AL . ACHC 


AHO 


AL,Ot 01 1 1IIB 


MOV 


AL^OIIIII 11B 


MOV 


BX,EXTRH_STAT 


MOV 


BYTE PTr"cBX3,AL 


MOV 


AX, 01001 1008 


MOV 


OX, 0FF28N 


OUT 


OX, AX 



;HOU UNMASK tNTO. INT t , INT7 . TIMEP I.IHTF 



RX. EHA6LE "* — • * *" 

HOV BX, 1 1 01 1 0010000001 IB 

MOV DX>ACHC 

CALL SETCOM 

•.****I1AIN XNtTITXALIZE TIMERS*-****** 

-MOV AX,00800H 

MOV DX, 0FF62H 

OUT OX. AX 

MOV AX» 1 1 000000000000018 

MOV OX, 0FF66H 

OUT OX, AX 



ST I 



JHP HAJIMCPUYO 



SETCOM for 8274 

MOV AL , BL 

OUT DX.AL 
MOV AL . BH 

OUT OX . AL 

RET 



PTR 1A— 
MOV 
OUT 
MOV 



AL, 00000001B 

ACHC , AL 

AL, 00001 1 118 
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HEWLETT-PmCKARD: 3086 Ajr«»bl«r 



SOURCE LINE 



0230 E604 



023: 
0234 
0236 
0239 
02SC 
023E 
0260 
0261 

0263 
0263 
0267 

0269 
0268 
026D 
026F 
0271 



8003 

E604 

A01607 

A23E07 

BAEO 

24 01 

F8 

^oco 

0C60 
E604 
6003 

E606 
8AC4 
24 02 
OCEO 
E606 



0273 

0276 
0279 
027C 
027F 
0282 
0283 
0288 

0288 
028D 
028F 
0292 
02O4 
0293 
0297 
0299 



£83300 

E8S000 
E84D00 
E84A0O 
E84700 
E844 00 
£841 00 

E83E00 

6003 
E604 

A03EB7 
2401 

F8 

DOCO 

0C69 
£604 



0298 6080 
029D E604 



029F 
02A1 

02A2 
02AS 
02A6 
02A8 
02 Ae 
02AC 
02AE 
0260 



8806 
40 

6 AD OFF 



6002 
8AD2FF 



8AC1 

8400 
80D8FF 





OUT 


573 


HOV 


374 


OUT 


^ f 'J 


nov 


376 


MOV 


377 


nov 


578 


AND 


379 


CLC 


5fiO 


ROL 




OR 

OUT 

MOV 




OUT 


5P5 


nov 




AND 


387 


OR 


586 


OUT 






590 J 


HOV 


391 I 


OUT 


392 ; 


MOV 


593 ; 
594 


OUT 
CALL 


595 
596 
397 


CALL 
CALL 
CALL 


398 
399 


CALL 
CALL 


600 


CALL 


601 


CALL 






603 


MOV 


604 


OUT 


603 


MOV 



606 

607 

608 

609 

61 0 

611 

612 

613 

614 

613 

616 

617 

618 

619 

620 
621 



ACHC . AL 



AL, 000001016 
ACHC AL 

AL,8YTE FTP t REVER5_C.HANEL 3 
BVTE PTR CTEMP_R_CH3,AL 
AH^ AL 

AL, 000000018 
AL 

AL, 01 1000008 

ACHCAL 

AL, 000001 016 

BCHCAL 

AL,AH 

AL, 0000001 06 
AL, 111 000006 
6CHC,AL 



AL, 000001 016 
ACHCAL 
AL,0t 1 000006 
ACHCAL 

UAIT ;RTS HOLD 

WAIT 

UAIT 

WAIT 

WAIT 

UAIT 

WAIT 

UAIT 



12»s UNTIL T*.ENO£L 



AND 

CLC 
ROL 
OR 
OUT 



AL, 000001 016 
ACHC AL 

AL,6YTE PTR CTEnP_R_Cin 
AL,00000001B 

AL 

AL, Oil 01 0016 
ACHC . AL 



I — 



RTS ON 



I 
I 



nov AL>10900000B 
OUT ACHCAL 
INITIAL SET UP OF 0MA,CH.1iTX. TRAHS 

SOURCE POINTER SET 

— DESTINATION POINTER SET 



624 



MOV 


AX^Sl 


INC 


AX 


MOV 


DX, OPPDOH 


OUT 


DX^AX 


nov 


AL, 02H 


MOV 


DX^ 0FFD2H 


OUT 


DX^AL 


MOV 


AL,CL 


MOV 


AH, 0 


MOV 


DX, 0FFD8H 



; SOURCE uDR. 



; TRANSFER COUNT 
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H£WUETT*PACKARD: 3086 ArscnbUr 



SOURCE LIKE 



02B3 EF 



02B4 

02B7 689616 
OZBA EF 

02B8 E80BO0 

d2BE 8BDE 
02C0 SAO? 
02C2 E600 

02C4 BOCO 
02C6 E604 
02C6 C3 

02C9 BBOOOO 
02CC 43 
02CD 81FBFF00 
02DI 75F9 
02D3 C3 



6300 «C 

6301 60 

6302 £480 

6304 88361007 
6308 8904 



629 t — 

630 ) — 
631 



634 ; 



636 
637 



i 



639 

640 
641 
642 

643 
644 

643 UAlTt 

646 UAITI : 

647 

648 

649 

690 

631 



OUT DX,AX 

— TPAMSFER COUMT 

CONTROL WORD SET 

KOV DX,0FFDAH 

nOV AX,016e6H 

OUT DX,AX ;OnR GO » 

UAIT ROUTINE 

CALL MAJT 
IRST BYTE OUTPUT 

flOV . BX,SI :50UPCE APR. 

nOV AL,C8X3 

OUT ACHD . AL 



MOV 
OUT 
RET 
WAIT 
«0V 
IMC 

criP 

JHE 
RET 



AL. t 1000000B 
ACHC . AL 



BX.O 
BX 

BX,CFFH 
UAITI 



653 
634 



656 
637 

6Sd 
639 
660 
661 
662 
663 
664 
665 
666 
667 
668 
669 
670 
671 
672 

673 } 99888 

674 } 



IMTR 3 

ORC 

CLI 



0630QH 



676 J 

677 1 

678 ; 

679 OBF INTERRUPT: 
680 

681 



♦ DBF Interrupt Operation 



683 
684 



PUSHF 
OB 6 OH 

IN AL,DROP_D AT ALPORT 

flOV SI^CCTRL_2_C0UNT3 
nOV CSI3.AL 



jpush all 



t O-ata Store 
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4iM 4« 

MOV em 1 007 

iC40*7 

Mtt PCOMOQT 
•ttOS4007 



43ID 
i320 

•734 
•329 



•or^oi 



•001 

••7coe 

7429 
•eFC07 
7434 
E99300 



«»f 90^902 
•334 72Fe 

•33» *003 
«33« •ePC94 
0339 7409 
•33D OOFC04 
•340 7910 



«i4& 

•349 



••F904 



•34C 
•390 



9A4403 
0403 

3t03 
7902 
FCCO 



•393 3AC9 
•394 739D 



•39C 
•360 
•363 



•309 
•369 
•36E 
•373 



•379 
•37C 



•3A1 



983401 

•0CA4e 

oeiEFCir 

0917 
9994 03 

099702 
989409 
•09704 

esveFctP 

009706 

03C309 

•moo39 

7303 

•90030 . 

ootcFCtr 



sotmcc LtHC 

699 

696 

697 I 

696 

689 

690 

691 

693 I 

693 

694 

699 

696 

•97 

699 

699 

700 OSr.RET.I 

701 I 

703 RESPCm3£.2» 
703 

704 I 
709 
7Q( 
707 

>ce 

709 

710 J 

711 RESPOHSE.VAL t 

712 
713 
714 
719 
716 
717 
719 I 

719 WESPDWSE.CHKi 

720 

731 I 

723 OBF.PPCKETi 
733 

724 / 



736 



730 
731 



734 



•389 8A260e07 

•389 sorcso 

•3BC 731 C 



736 DBF. 

^8 
739 
740 
741 > 



ncnot 



tKC SI 

WV rCTRU.2_COUMT3,9l 

IHC 9m 7TR C087_9F^HJ 
HOV Cl..tOB7_8F.HJ 

nov aH,csi-*iJ 

CH7 Ct.,1 

JHZ RESP0HSC.3 

nov AC.1 

CflP AH.O 

RESPOMSC_CMK 

CHP AH, 7 

JZ RESPOHSE.CHK 

jnP 08F_RET 

C1TF CLfZ 

JC 0BF_RET_1 

KOV AL.2 

CttP AH«84H 

JZ RESPOHSE_VftL 

CHP AH. 4 

JHZ RESPOHSE_CMIC 

CnP CL.4 
JC OBF.RET 
HOV AL,KSI«-3} 
A&O AL,3 
CRP AL*3 

JHZ RE5P0HSE.CHK 
IHC AC 

CM^ CL.AC 
M. OBF^RET 

HOV DX.C51-^I2 
OR OL.40H 

HOV BX.tlMDEX.HISTOPVj 

mv CBX3.0X 

HOV DK.C5|4>3) 

ItOV IBX«2).DX 

ROV DX,t9l«93 

KOV tBM«43.0X 

nov OX,tTIKER_COUHTERl 

ROV CBX*6),aX 

ADD BX«S 

CtlP BX.PACE^HCn 

JC OBF HERO 

ROV 8X.HlST0R1f_B<ffTER 

ROV IIMOEX.HISTORV3,BX 

ROV AH,CCTRL.21 
. CNP AH. 40 
JHC OBF.HEM 



Pelnt«r tncrnvnt 



I AH » CoMantf Bytm 



t t Byfe« R«spof««« 
I t 00 I C 07 I 



J 2 Bvt« T«*p©n»« . . „ , 

, t 01 J t 03 J t 03 J t 09 J t 96 > t 08 J 

I V«ll*bl* LvngUi 

t C 04 3 C 94 I 



J t 04 )t 08 } > 4 



6yt« Lttngth Lo»d 



I t 0431943 Error Rcsponsa 



I 8742 — > 80196 Tf»«n OR 40H 
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HEULETT-PACKARDi 808$ Osff«abl«r 



SOURCE LINE 



638E 8B IE OA 07 
6392 8807 



6396 8A64 01 
6399 8827 
6398 46 



639E FEC8 
63A0 79F4 

63A2 FE060E07 
63A6 B91E0A07 

63 AA A24007 
63AD 884107 
6380 A3t007 

63B3 B80F00 
6386 6A22Fr 
6389 EF 
63BA 61 
6388 90 
63BC FB 
63BD CF 



6200 
6201 
6202 
6206 
62 OA 
62 OE 
6211 



9C 
60 

eB1E04 07 
8A0E 06 07 
8A260807 
8OFC00 
736C 



6213 80F900 
6216 7S0A 

6218 881A00 
6218 BA3AFF 
621E EF 
621F E97500 

6222 8A27 
6224 FEC3 
6226 8A07 
6228 E682 



622C 891 E 04 07 
6230 FECC 
«232 88260807 



742 
743 



745 
746 
747 

748 

749 

73 0 
731 



RESPOMSE^TRNS 



nOV 6X« C INDEX RX 23 

nov cexi^AL 

IKC BU 

MOV AH^CSI-^1} 
nov CBX3.AH 
St 

et 

TRNS 



733 
734 



J 



733 DBF HEUi 

736 

757 

738 ; 

739 OBF_RET: 
760 

761 



IHC 
INC 
DEC 



IMC BYTE PTR tCTRL_23 

MOV CINC^EX_RX_23,8X 

MOV COBF_BF M3,AL 

MOV AX,OBF iF_CHD 

MOV CCTRL_2 C0UHT3,AX 



; C OBF_BF_H 3 » 0 

; CCTRL_2_COUNT3 « OBF_BF_CMD 



763 
764 
>63 
766 
767 
768 
769 
770 
771 

772 
773 
774 



; 89989999 



MOV 

MOV 
OUT 
DB 

POPF 
ST I 
I RET 
INTR 
ORG 
CLI 



AX, 15 

DX,0FF22H 
OX, AX 
61H 



;POP ALL 



0620 OH 



Drop Proc«vsor IBF Opftr*tion 



J 

I BF_ INTERRUPT I 



776 
777 

778 

779 

780 

781 

782 

783 

784 

783 

786 

787 

788 

789 

790 

791 

792 

793 

794 

795 
796 
797 
798 



PUSHF 
D8 60H 

MOV BX,CINOEX_TX 13 
MOV CL,tCTRL_n 
nov AH, £ CTRL 1 COUNT 3 
CMP AH, 0 
JH2 IBF_2MD 



lBF_1STt 
IBF^EMPTY: 



CMP CL,0 
JNr IBF_EXIST 
MASK IBF/ INTR. 
HOV 

nov 

OUT 
JMP 



AX, lAH 
DX, 0FF3AH 
DX,AX 
IBF.RET 



IBF.EXISTt 



MOV AH^CBXS 

IHC BL 

MOV AL,C8X3 

OUT OR0P_C«D_PORT,AL 

INC BL 

MOV C INDEX TX_n,BX 
DEC AH 

MOV tCTRL_1 C0UNT3,AH 



252 



0167237 



HEULETT- PACKARD: BOBS Asvcsbler 
SOURCE LINE 



6236 7506 
6238 FEC9 
623A 880E0607 



eB36FEtF 
0804 
8A07 
B84401 



6244 
6246 
6249 
624B 
6240 
6230 



8 A 07 
8844 02 



6294 



8 A 07 
8844 03 



62S9 8 A 07 
627B 8844 04 



6260 



6269 
626C 
626F 
6273 
6273 
6278 
627C 



8 A 07 
8844 09 
8B16FC1F 

899406 

83C608 

8tFE0030 

7203 

eE0020 

8936FE1F 

E9teoo 



627F BA07 
628t E680 
6283 FEC3 
6283 89 IE 04 07 

6289 FECC 
6288 8826 0807 
628F 7506 
6291 FEC9 
6293 880E0607 



6297 BOODOO 
629A BA22rF 
629D EF 
629E 61 
629F 90 
62A0 PB 
62 A 1 OF 



6400 9C 

6401 60 

6402 E4 04 



799 
BOO 
801 
802 

803 
804 
809 
806 
607 
808 
809 
81^0 
8t1 

812 
813 

814 
819 
816 
817 
818 
819 
820 
.821 



1BF_PACKET» 



824 

829 lBF_nEMOi 
826 

827 j 

828 IBF_2HD: 
829 

930 IBF.SETi 

831 

832 



834 



83 



840 

84 1 

842 

843 

844 

849 

846 

847 

848 

849 

850 

851 

892 



t 
} 

; 

IBF RETi 



JM2 IBF_PACKET 
DEC Ct 

nOV tCTRL.13,CL 

nOV SI,CINDEX_HIST0RYJ 
nOV CSI3*AL ; 
MOV At,CBX3 

nov tsi*n«AL f 

INC BL 

KOV AL^CBX} 

nov t8I'»23.AL t 

INC BL 

nov AL,t8X] 

nov CSI+33,AL ; 

INC BL 

nov AL,£B^:3 

nov CSIt'43.AL 

2NC BL 

nov AL,tBX3 

nov tSI*33/AL ; 

nov DX,tTlnER.C0UNTER3 

nov tSI+63,0X 

ADD SI, 8 

CHP SI,PACE_«Ert 

JC IBF_nEM0 
nov SI,HISTORY_eUFFER 
nov t INDEX H1ST0RY3>3I 
JHP IBF.RET 

nov AL^CBXS 

OUT DROP_DATh_PORT » AL 

INC BL 

nov ciKDEx_r;i_n,Bx 

DEC AH 

nov tCTRL_!_C0UHT3,AH 
JH2 IBF^RET 
DEC CL 

nov CCTRL_n.CL 



IN SERVICE LATCH 

~ nov 

HOV 
OUT 
DB 
POPF 
ST I 
I RET 



AX^13 
DX«0FF22H 
DX.AX 
6IH 



I 

I 008898 



894 
899 



-INTR 0 

""■"Ex-tarna I status Intr.*" 

ORG 0640 OH 
CLI 
PUSHF 

DB 6 OH 

IN AL.ACHC 



HEWLETT- Pf<CKrtRC*: BOSS Asx«Abl«r 



0167237 



SOURCE LfNE 







856 


1 




* * > ^ * 4. ^ 


64 04 


8ftC8 


357 




nov 


CL,AL 


^4 06 


601 0 


898 




nov 


HL» 0001 00008 


64 08 


E604 


859 




OUT 


ACHC.AL 


64 OA 


E404 


660 




IN 


AU^ACHC 


64 OC 


8AE8 


861 




nov 


CH,flL 


64 OE 


P03C07 


862 




nov 


«L,BVTE PTR CEKTRM_STAT3 


641 1 


8AD0 


863 




nov 


DL.AL 


6413 


8AC9 


864 




nov 


AL^CH 


64 IS 


DOCO 


869 




ROC 


AL 


6417 


DOCO 


866 




ROL 


AL 


6419 


DOCO 


867 




ROL 


AL 


641B 


7207 


868 




JC 


LOV 


641D 


8*»C1 


869 




nov 


AL,CL 


6-ilF 


24DF 


870 




AND 


AL* 1 1 01 1 1 1 16 


6421 


E90700 


871 




jnP L02 








872 








6424 


8AC1 


873 


LOV: 


nov 


AL.CL 


6426 


0020 


874 




OR 


AL, 001 000006 


6428 


£90000 


875 




JMP 


LOZ 


642B 


ft23C07 


376 


LOC: 


nov. 


BYTE PTP tEXTRN STAT),AL 


642E 


8AC2 


877 




nov 


AL,DL 


6430 


2410 


878 




AND 


AL, 0001 00006 


6432 


8AE0 


87? 




nov 


AH, AL 


6434 


8AC1 


880 




nov 


AL^CL 


6436 


2410 


381 




AND 


AL^OOOIOOOOB 


6438 


3AE0 


862 




CMP 


AH,AL 


643fl 


753A 


863 




JHZ 


EXIT 


643C 


eAC2 


864 




MOV 


AL^DL 


643E 


2420 


389 




AHD 


AL*001 OOOOOB 


644 0 


8AE0 


686 




nov 


AH^AL 


6442 


8A05 


887 




nov 


AL>CH 


6444 


2420 


688 




AND 


AL, 001 OOOOOB 


6446 


3AE0 


689 




CMP 


AH,AL 


6448 


8AC2 


890 




nov 


AL^DL 


644n 


2480 


891 




AND 


HL. 1 OOOOOOOB 


644C 


8AE1 


892 




nov 


AH.CL 


644E 


80E480 


393 




AND 


AH, 1 OOOOOOOB 


6451 


32E0 


394 




XOR 


AH,AL 


6493 


7521 


393 






EXIT 


6435 


BAC1 


696 


TX^UHDRN I 


nov 


AL,CL 


6457 


2444 


897 




AND 


AL, 010001 OOB 


6459 


3C40 


896 




CMP 


ML^OIOOOOOOB 


645B 


7519 


899 


* 


JNE 


EXIT :NOT TX 


645D 


B028 


900 




MOV 


AL, 001 01 OOOB 


643F 


E604 


901 




OUT 


ACHC.AL 


6461 


B81 OOE 


902 




nov 


AX. 3600 


6464 


BA5AFF 


903 




nov 


DX, 0FF5AH 


6467 


EF 


904 




OUT 


DX, AX 


6468 


BB01E0 


905 




nov 


AX, 1 1 1 0000000000001B 


646B 


BA5EFF 


906 




nov 


DX, 0FF9EH 


646E 


EF 


907 




OUT 


OX, AX 


646F 


680300 


908 




MOV 


AX, 001 18 


6472 


BA32rF 


909 




nov 


DX,0FF32K 


6475 


EF 


910 




OUT 


DX.AX 






911 


1 










912 


iXITi 


nov 


AL, 0001 OOOOB 



1 
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CINE 



6476 6038 
6478 E604 
647A BeOCDO 
6470 BA22FF 
648 Q EF 

6481 B80000 
6484 A21807 

6487 ft31407 

64eA 61 

6488 90 
64eC FB 
6480 CF 



6500 9C 
6901 60 
6302 8B1E1207 



913 i 

914 EXIT: 

915 

916 

917 

918 

919 J 

920 

921 



OUT 

nov 

OUT 

r*ov 
nov 

OUT 



AL^OOI 11000B 
ACHC.AL 

AX«1£ 
OX,0FF22M 

OX, AX 



923 
924 

925 
926 
927 
928 
929 
930 
931 



nov AX,0 

HOV CTX BUSY_FLAC3,AL 
HOV CECHO_BACK_FLAi;),AX 

OB 

POPF 

ST I 
I RET 



933 
934 



6506 

6508 

65 OA 

6509 

6500 

6510 

6511 

6513 

6516 

63t7 

651A 

6510 

631E 

6521 

6324 



E400 
8807 
43 

88C3 
BAC4FF 

EF 

B002 
BAC6FF 

EF 

B8FF00 
6AC8FF 
EF 

B846A2 
BACAFF 
EF 



936 
937 

938 
939 
940 
941 
942 
943 
944 

945 jeeeeee^ 

946 ; 

947 J 

948 

949 
990 

951 * 

952 HON: 

953 
934 



6325 8038 
6527 E604 



956 
957 
958 
959 
960 
961 

962 
963 
964 

965 
966 
967 
968 
969 



INTR 0 

ORG 

CLI 



FIRST RX. 
PUSHF 

OB 

nov 



IN 

nov 

IHC 

nov 
nov 

OUT 
HOV 

nov 

OUT 

nov 
nov 

OUT 

nov 
nov 

OUT 
IN SEPV. 

nov 

OUT 



06500H 



HIT SHORI ^ 

6 OH 

BX.UORO FTP tPACE_SW3 



AL^ACHO 
CBXl .AL 

B^C 

AX,8X 
OX, 0FFC4M 
OX, AX 
AL.02H 
0X,0FFC6H 
,AX 



1ST OATA INPUT 



'4 * 



AX , 255 
D>i,0FFC8H 
DX,AX 
AX, 0A246H 
OX,OFFCAM 
OX, AX 



;OnA START 



LATCH RESET- 



AL,OO1 1 1 0006 
(4CHC , AL 
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SOURCE LINE 



6929 eeocoo 

Bft22FF 

Er 

6330 61 

6331 9D 
6532 FB 

CF 



6600 9C 

6601 60 

6602 E86400 

6603 7236 
6607 63060(^0001 
660C 6316080000 
6611 8B36120? 



970 
971 
972 

973 
974 

975 
976 

977 
978 
979 
980 
981 
982 
983 
984 

983 
986 
987 
988 
989 
990 
991 
992 



WOV 

nov 

OUT 
DB 

POPF 

8Tt 

IRET 



AX. t2 
DX,0FF22H 
DX,OX 
61H 



1899949 



IHTR 0- 

Speci«l 

ORG 

CLI 



Ra . 



tntr . 

0660 OH 



t 
i 



HDLC Rm Interrupt Operation 



RX INTERRUPT: 



RX RCV 



994 



00£ 



PUSHF 
DB 6 OH 

CAUL RX.RECEIVE 
JC RX_CRC.ERR 

ADD WORD PTR CRX_CRC_0K_Y0*2a , 1 
ADC UORD PTR CRX_CRC_0K_Y03, 0 
MOV SI,tPACE_SU3 



CRC Error 







997 


• 


nbv 










6615 


861 C 


998 




Bx^csn 


; 


BX » R 


«caiw« Address 


6617 


3B1E0014 


999 




CMP 


BX> tECU_ADDRESS3 








661B 


7419 


1000 




J2 «V_ADRS 








661D 


81FBFFFF 


1 001 




cnp 


BX, OFFFFH 








6621 


7413 


1002 




J2 «Y_ADRS 


; 


Global 


Address 


6623 


83F800 


1 003 




CMP 


BX^O 








6626 


751 E 


1004 




JH2 


RX_RET 










1005 








t 


SI 


ECU H Addr %s it 


6628 
662B 


A10014 


1006 


ALOHA_CHECK: 


MOV 


AX^tECU^ADDRESSl 




+ 1 


L 


2344 03 


1 007 




AND 


AX,tSt<»^33 


« 


♦2 


T.r Length 


662E 


3B4403 


1008 




CMP 


AX,CSI+53 


* 


♦ 3 


MASK H Addres; 


6631 


7513 


1009 




JHZ 


RX.RET 


• 


♦4 


L 




1010 








• 


*5 


Pef . H Hddress 






1 01 1 










*6 


L 






1012 








t 


+7 


R4«l Tx Length 






1013 








I 






6633 


83C605 


1014 


HY^AtOHA I 


ADD 


SI, 5 


9 


Aloha 


Addr^js 






1015 


• 












6636 


89361407 


1016 


MY_ADRS I 


MOV 


CECH0_BACK_FLAG3 , SI 




ECHO 6&clr Bijrr<r Addr 






1 017 


J 












6 63 A 


81C60001 


1018 




ADD 


SI^I OOH 








663E 


81E60033 


1019 




AND 


Sl,3300H 








6642 


89361207 


1020 




MOV 


UOPD PTR CPAGE_SW3.S1 








1 021 


« 












6646 


B038 


1022 


RX_RET t 


MOV 


AL,09111000B 








'6648 


£604 


1023 




OUT 


ACHC.AL 












1024 














664A 


B8OC00 


1025 




MOV 


AX, 12 








664D 


BA22FF 


1026 




MOV 


0^^, 0FF22H 
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649 0 

6657 
66?A 



B001 
E604 

BOOF 
E604 

61 
9D 



667B FB 
663C CF 

667D B'30606004t 
^662 S316040000 
6667 EBDO 



6669 
666A 

66'Sf> 
6670 

6671 
6671 

667? 

6677 

6679 

667B 

6670 
667F 

6681 
66B3 
6685 
6687 



90 

BACAFF 

EF 

BOOl 

E604 

£404 

DOCO 

DOCO 

B030 

E604 

6040 
E604 

8020 
E604 

C3 



6<^33 B80080 
6688 8M2cFF 
66 ?E EF 
668F C3 



6'Ot 

6702 

6705 

6708 

6709 

670C 
670F 

671 0 

6713 
&716 



9C 
60 

BQ I OOE 
B«5rtFF 
EF 

880160 
R«5EFF 
EF 

B80BO0 
BA32FF 
EF 



67t7 6028 
671? E604 



SOUFCe LINE 



1 027 
1028 
I 029 
1030 
»031 
I 032 

1 033 
1 034 

1035 
1036 
1037 

1033 
1039 
1040 

f 041 

1042 

1943 
1 044 

1045 
I 046 
I 047 

1 048 
1 049 

1 050 
I 051 
1052 
1 0S3 
1 054 
1 035 
t056 
1057 
1058 
I 099 

1 060 
t 061 
1062 
1063 
1064 

1063 
106^ 
1067 



I 



OUT 




MOV 


ML.OQOOOOOIB 


OUT 


ACHC . AL 


MOV 


«L. 00001 11 IB 


OUT 


hCHC . AL 


OB 


6IH 


POPf 




STl 




IPET 





p:i_cPC.EffPi 



p>: 



I"E: 



ADD MOPD FTP tPX 
ADC VOPl' PTP rcy 
JMP F?C_RET 

HOP 

nov 
nov 

OUT 

nov 

OUT 

IN 
POL 
POL 
MOV 
OUT 
MOV 
OUT 
nov 
OUT 
PET 



^PC^EFP.0P*21. 1 
I Pi*.""epP0P1 - 0 



Ait. Ott044H 
DH.OFFCmH 

d::.a;: 

ML.OOOOOftOlB 

HC mU 
AL • mCHC 
AL 
ML 

al . 001 1 ooooe 

ACH^ . mL 

AL> 01 0000008 

hCHC.AL 

HL.OOIOOOOOB 

ACMC.At 



DliA STOP 



ijTHtUE iiiruT 

:EPPOP PESET CGW 
iRESEP CPC CECI-EP 



1 



nov 



HON SPECIFIC EOI- 

M::,900nH 
nov c-::.0FF22H 

OUT t**' 

PET 



. TinfP.i 



1068 1 99*^9 
1069 



10 

to 

10 



»0 
.1 

>2 
1073 
107-4 

1075 
1 076 
1077 
1078 
1 079 
1080 

lost 

1082 
1083 



TX_D I S ABLE^t^O'i r I ME 
lllTp™ • 

OPO 

CLI 

PUSHF 

DB 

nov 
nov 

OUT 
nov 

nov 

PUT 

nov 
nov 

OUT 

PTR Oft-* 

nov 

OUT 

PTP 03A 



067 OOH 



6 OH 

till. 3600 
t:!.0FF5rtH 

a;;. 01 lOOOOOOOflOOOOIB 

d::.off5Eh 

A>;.10l 16 

Dr»,0FF32H 

DX.AX 



AL^ 001 01 0008 
aCHC . AL 
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SOURCE LINE 



671B 
671D 



6724 
6723 
6727 
6729 



BOOS 

E604 

A03E07 

2401 

F8 

DOCO 
OCCO 
E604 



672B B001 
672D E604 
672F B02D 
6731 C&04 

6733 6080 
6733 E604 



6737 
673ft 

6 730 



6741 
6744 

6747 
6748 
6749 
^4ft 



Br)22FF 
B80800 
EF 

B80000 

A218D7 

ft31407 

61 

90 

FB 

CF 



7C00 B83FF8 
7C03 BftAOFF 
7C06 EF 

7CD7 EAO00O00F8 



7FF0 EftOOOOCOFF 



0300 90 

0301 E80000 



1 0B4 
1 083 
1086 
t 087 
1088 
1089 
1090 
1091 

1092 J 

1093 J 
1094 

I 093 
1096 
1097 
1098 J 
1099 
1 100 
1101 ; 

I I 02 ; 
n03 ; 
1104 ; 
11 OS 
1 1 06 
/l07 

1108 
1 1 09 
1110 
1111 
1 1 12 
1 1 13 
1 1 14 
1113 i 
1116 i 
1117 
1118 
1 119 
1120 
1 121 
1 1 
1 1 
1 124 
1125 
1126 
1 127 
1126 
1129 

1130 ; 

1131 1 

1132 

1133 I********** 

1134 I 

1135 I 

1136 ; 
1 137 

1138 ; 

1139 HAJinERUYOt 
1 140 



nov 

OUT 

nov 

AND 

etc 

ftOU 

OR 

OUT 



RTS 



At, 000001016 
ACHC , At 

At,8VTE PTR tTEHP_R.CHI 
AL^OOOOOOfMB 

AL 

AL,11100000B 
ACHCAL 



PTR 

nov 

OUT 

nov 

OUT 
PTR 

nov 

OUT 
PTR 

nov 

OUT 

nov 

MOV 
OUT 

nov 
nov 
nov 

DO 

T>OPF 
ST I 
I RET 



01A 



AL«,QOO0OO0ie 
ACHC , AL 
AU, 001011016 
ACHC, AL 



OA 



AL. 100000008 
ACHC « AL 



OA 



AL, OOOt OOOOB 
ACHCAL 

DX, 0FF22H 
AX, 08 
OX, AX 

AX,0- 

tTX_BUSV_FLAC3,AL 
CECHO_8ACK_FLAC3,AX 
" " 61H 



jTx «nd flag 



ORG 

nov 
nov 

OUT 
06 



UP ucs 

ore 0 OH 
AX> 0F83FH 
OX, OFFAOH 
OX, AX 

OEftH, 0, 0, 0, 0F8H 



;JU»P TO OF9000H 



ORG 
08 



07FF0H 

OEAH, OOOH, OOH, OCOH, OFFH 



!JUnP TO OFFCOOH 



ORG 30 OH 
MOP 

CAUL POWER_DET_CMD 
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0304 BE2008 
0307 E80000 
030A 72Fe 
03 OC 6E2008 
03 OF 8A44 01 
03t2 3C01 
0314 



E80000 

BE20D8 

E800D0 

72Fe 

BE2008 

604401 
3C01 



0316 
0319 
031 C 
031F 
0321 
0324 
0327 
0329 



0328 8^74 02 
032E 8210 
0330 DOCE 
0332 



0334 
0333 
0339 

033C 
033F 
0342 

0345 
0347 



52 

8B162C07 

E80000 

E80000 

BE2008 

E8000D 

72Fe 
BE2008 



034 A BO 04 
034C 3A44 0I 
034F 



0351 9A4402 
0354 3A062C07 

0358 



035A 8000 
033C 3ft4403 
035F 7420 

0361 8A44 04 
0364 24F8 
0366 



0368 8A54 05 
036B E8O0O0 

036E 80E280 
0371 74 OE 
0373 8A262607 
0377 80E4 01 



SOURCE tINE 

tl41 HAJirtEt: 

1 142 

1 143 

1144 

1145 

1 146 

1147 

1148 J 

1 149 

1150 HOHBANI I 

1 151 

1152 

1153 

1154 

1 155 

1 156 

1157 j 

1 158 

1159 

t 160 DROP.IHIT_LP: 
1161 

1162 t 

1163 DEV_INIT_LP: 
11 64 

1165 
1166 

1167 OEV_RESP_«Tj 

1 168 
1 169 
1 170 
1 171 

1172 
1 173 
1 174 
1 173 
1176 
1177 
1178 ; 
11 79 
1 180 
I 181 
1182 : 
1 183 
1 184 
1185 
1186 1 
1187 
1188 

1189 
1190 > 
1191 

1192 
1193 
1194 
1195 

1 1 96 DEV_SW_1 ; 
1197 



nOV SI,FROrt_OBF_CF 
CALL LOAP.FROtl.OROP 
JC HAJinEl 
HOV S I , FR0rl_0BF_8F 

nov At»tSI*13 
C«P At*1 

JHZ HAJinEI t 

CALL POWER.0ET_CnO 
KOV S1,FR0M_0BF_BF 
CALL LOAD_FR0H_0ROP 
JC HONBAHl 
MOV St /FROrt_OBF_BF 

flOV AL,CS1 + 13 

CUP AL,1 
JHZ HONBAHl 



IF R««pon»€ <> Power Det . Then U»Jt 



IF R*spon»« <> Power 'D«t, 



Then Wait 



HOV OH,tSI+23 
KOV DL,10H 
ROR DH 
JHC DRP.HEXT 



• DH « Power Detect Dst« 

1 DL - 1st ID.BYTE I OH 

• IF CY»0 Then Power Down 



PU3H DX 

nov tID.ByTE3,DL 
CALL ID DROP.DEVICE 
CALL SPU.ST6TUS_RE0 
nov SI ,FROM_0BF_BF 
CALL LOAD_FR0tt_DR0P 
JC DEV_RESP_WT 
nov SlTpROn^OBF^BF 



5 SI 

; +1 
t +2 



- Length 
Co»»and 
ID.BYTE 
Byte Count 
Dete 



nov AL,4 

CrtP AL,tsi+n 

JHZ DEV_RE$P_«T 



J IF t5I*11»4 Then 04 Command 



IF CnD HEQ St*tu» Then Wait Loop 



; VLF Error (Device Orr> 



HOV ftL,tSI*23 
CHP AL.tID_BVTE3 
JHZ DEV_RESP_WT 

nov AL,0 
CHP AL,CSI+33 
JZ DEV_HEXT 

nov AL,CSI*43 
AHD AL,0F3H 
JHZ DEV_ReSP_WT 

Mnu ni_ tSl+53 ; <<< DL ■ Status >>> 

~ J AL < t>«vic« > 

jZ^DEviS!!o ; IP <7>-0 Then Converter SW-O 

HOV Ah7cDROP_H03 
AHD AH. 1 



; Status Response den«i 
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SOURCE LtHC 



037 A 7509 
037C 0604 
037E E90400 
0381 34 3F 
0383 20 04 

0389 EeOOOO 
0380 E8O0O0 
0388 E80000 

038E SA 
03eF 80C208 
0392 8 OF A3 0 
0395 729D 

0397 80E207 

0390 FEC2 

039C eoFftoe 

039F 7305 
03A1 80CAIO 
03A4 EB8A 



03A6 E80000 



03A9 
03AC 
P380 
03B3 
0387 
03BA 
038 £ 
03CI 
D3C5 

03Cd 
03CC 



E80000 

FE062407 

£80000 

FE062407 

EBDOOO 

FE06240? 

£80000 

FE062407 

£80000 

FE 0624 07 

£80000 



DEV SM 0: 



DEV 



CLR: 



tl98 
1 !99 
1200 
1201 
1202 
1203 
1204 
120S 
1206 

1207 ; 

1208 DEV HBKlt 
t209 ~ 

12t 0 
121 1 

1212 ; 

1213 DRP.HEKT: 
1214 

1215 

1216 
1217 
1218 
1219 
1220 
^221 
1222 

1223 POLLING. 
1224 

1225 
1226 
1227 

1228 
1229 
1230 
1231 

1232 
1233 
1234 
1235 
1236 
1237 
1238 
1239 
1240 
1241 
1242 
1243 
1244 
1245 

1246 
124? 

t24B 
1249 
1350 
1251 
1232 
1293 
1254 



JMZ DEV_CLR 
OR tSIl^AL 
JWP 06V_CLR 
XOR AL,3FH 
AND CSI3«AL 



CALL SPU.RELAV_OFF 

CALL SPuIcLEmP_DISP 
CALL EVENT_LED_OFF 



1 IF ODD Drop Then Converter Su«0 Else Abnom 



POP DX 
ADD DL,8 
CnP DL«30H 

JC DEV_IMIT_LP 

AND DL,7 
INC DL 
CWP DL,6 

JMC POLLINC_SE0 

OR DL , t OK 

JMP DROP JNIT LP 



; 



00*» *DDD 
0011 OODD 

IF D4vicB<6 Th«n Next D«vl 



M«xt Drop 

IF Drop>5 Then Next Operation 
Next Device Start fro» "2" 



CALL DROP_riAP.SET 

CALL D!fVICE_l1AP SET 

IHC BYTE PTP CCOKV^NOJ 
CALL DEVICE_nPP_SET 

INC BYTE PTR IC0NV_N03 
CALL DEVICE NAP SET 
INC BYTE PTR tC0NV_NO3 
CALL DEVICE_nAp_SET 
INC BYTE PTR CC0NV_N03 
CALL DEVICE MAP SET 

IHC BYTE PTR tC0NV_N03 
CALL DEVICE_MAP_SET 









)■ 








DROP 


0 


• m 








DROP 


1 










DROP 


2 










DROP 


3 










DROP 


4 










DROP 


5 



Main Routine 
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03CF E82C01 
03D2 £81100 
03D5 7205 



03D7 E8CD04 
030A 7309 



03DC Eeoooo 

03DF EBEE 



03£l E82903 
03E4 EBE9 



03E6 E8FB00 
03F9 7202 
03EB F8 
03EC C3 

03ED FF06FCtF 



03Ft eBI6FCIF 
03F9 80FA00 
03F8 7568 
03rA 80E607 
03FD 80FE06 

0400 7360 

0402 B001 
04 04 GACE 
04 06 D2C0 
0408 84068007 



SOURCE LINE 

1259 ) 

1256 WAlN^LOOPi 

1257 

1258 

1259 

1260 

1261 

1262 

1263 i 

1264 DROP^ACCESSi 
1265 

1266 
1267 
1268 
1269 

1270 ) 

1271 KEY APPLlCATi 

1272 
1273 
1274 

1275 
1276 
1277 ; 

f278 ECU_fiDRS_NEWt 

1279 
1280 
1281 
1282 

1283 
1284 

1285 
1286 
1287 

1288 

1289 J 

1290 ; ************ 

1291 J 

1292 TinER^OPERAT: 

1293 " 
1294 

1295 

1296 1 

1297 TIKER_yO: 

1298 ; 
1299 
1300 

1301 TinER_T0B2i 
1302 

1303 
1304 
1305 
1306 

i3or I 

1308 
1309 
1310 
1311 



CALL FORMARD_CnD_CK 
CALL TIMER.OPERAT 
JC KEY APPLICAT 



Cy Flag ■ 1 Active 



CALL DROP_RESPOMSE 
JNC eCU.ADRS_MEW 



; Response no kaishst^u 
, > Shori H»hl 



CALL KEY_0PERATION 
JMP KAIH.LOOP 



> K«y shori 



CALL ECU^ADRS.READ 
JHP MA1H_L00P 



Subrout 



CALL TlHEP^CHIf 
JC TIMER.YO 
CLC 
RET 

INC ttORP PTR CTinER^COUHTERJ 



WOV DX.rTlWER_C0UMTER3 

CHP DL«0 

JH2 T1WER_TYPE_2 

AND DH.7 

CHP DH»6 

OHC TIWER_TYPE_2 

nov AL,1 
MOV CL*DH 
ROL AL«CL 

TEST AL,lH0tf_EVENT3 



; OH 
t AL 



COMV_N0 
CONV_NO_BIT 
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SOURCE LINE 



04 OC 


7434 


1312 


04 0£ 


8700 


1313 


04tO 


OADE 


1314 






1313 


0412 


BE3OO0 


1316 


0413 


03F3 


1317 


0417 


8A1C 


1318 


0419 


BE 00 06 


1319 


04tC 


8AE6 


1320 


041E 


BOOO 


1321 


0420 


D1C8 


1322 


0422 


03FO 


1323 


0424 


268A20 


1324 


0427 


OQFCFe 


1325 


042A 


7336 


1326 


042C 


26800008 


1327 


0430 


268038FB 


1328 


0434 


72 2C 


1329 






1330 


0436 


800E8007CO 


1 331 


043B 


80CE1 0 


1332 


043E 


86362807 


1333 








044S 


W w V 1/ U W 


l'335 






1 337 


044B 

^» V 


343F 


1 339 












1340 


0451 


BE3000 


1341 


fM^4 


U^Oo4^ Ur 


■ 




flO Vf* 






0700 


i ^44 




PnnooA 


1 "14^ 
1 


04SF 

*r "^i* ♦ 


EBOODO 


1 346 






1347 


0462 


8Bl£rC1P 


1348 


0466 


81£3Fr0F 


1349 






13S0 


04 6A 


81F80004 


1331 


046E 


734C 


1332 


0470 


81FB0002 


1333 


0474 


72 IB 


1 ^^4 


0476 


268A07 


1333 
1336 


0479 


2688870002 


1357 


047E 


733C 


1338 


0480 


26C7060002 


1359 


0487 


26C7060004 


1360 


04 8E 


E92B00 


1361 


0491 


e3FB04 


1362 
1363 


04^ 


7214 


1364 


0496 


8A07 


1365 


0498 


2688870002 


1366 


049D 


26300602 02 


1367 


04A2 


2600060302 


1368 



; 

M0V_2_ND I 



HOV 



J2 TIHER_TYPE_2 

nov BH,0 
nOV BL^DH 
PAY Channel Vi«u 

HOV S I , EVEMT^CHAHNEL 

ADD si^ex 

nov BL«CSI3 
riOV Sl^ES.EVEHT.TlMER 
nov AH,DH 

nov At.,0 

ROR AX 
ADD St^AX 

nov AH^ESiCSnCBXI 

CnP AH,0F8H 

JHC TIMER_TYPE_2 

ADD BYTE PTR ES i CSl 3 CBXl , 8 

CMP BYTE PTR ES i tSl ICBXJ , 0F8M 

JC TlnER_TYPE_2 

OR BYTE PTR tN0U_EVEHT3 , OCOH 
OR DH^IOH 

nov CIC_BYTE],DH 
CAUL C0KV_T0_DROP 
CALL ID_DROP_DEVICE 

MOV AL, CC0NV_N0_eiT3 
XOR AL>3FH 

AND BYTE PTR CBEF0R.EVENT3 , AL 

MOV SI.EVeHT_CHAHNEL 

ADD 8I,CC0NV HO 3 

MOV BL,CSI3 ~ 

MOV BH,0 

CALL BIHDEC.LED 

CALL RUM^COHVERTER 

nov 8X,C TIMER COUNTER 3 
AND BX,OFFFH " 

CMP BX,ES_8ACK_UP_2 
JMC TIMER.TOB 
CMP BX^ES.BACK UP_1 
JC MOV_t_ST ~ 



; BL - EVENT Vi«u Channel 
; Counter Up %t Pay ? 



MOV AL < ES I C BX+ES_B ACK.UP 3 
MOV ES I C BX+ES.BACX UP~I3,AL 
JHZ TI«ER_TOB ~ 
MOV WORD PTR ES t CES_BACK_UP n,0A3A3H 
MOV UORD PTR ES:CES BAC»f_UPl23 , 0 
JMP TIMER.TOB 

CnP BX,4 

JC MOV_t IHIT 

MOV AL,tix3 

MOV ESttBX+ES_BACK_UP 13,AL 
XOR eSitES_BACK_Up2l*23,AL 
ADD ES 1 1 ES_BACIt:_UP"l +3 3 , AL 



; 1024 
; 512 

1 BX « 5 1 2 - 1 023 
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04A7 E9t200 

04f«fl 26C6870002 
0480 83FB00 
0483 7507 
04B3 2«C7060004 



04BC 
04C0 
04C4 
04C6 
04C9 
04CB 

04C£ 
04D0 

0402 



81C33F00 
8eiE2807 

02DB 
8E0003 

8800 
3DFFFF 
7412 
FF 08 
730E 



0404 8100 
04D6 880E8907 
04OA E80000 
0400 E80000 

04E0 F9 
04E1 C3 



04E2 F8 
04E3 C3 



04E4 
04E7 
04E8 
04EB 
D4EC 
04EE 
04F1 
04F4 

04F3 
04F8 
04F8 
04FC 
04FO 



Bn66FF 
EO 

A92000 
FB 

74 OF 

860008 

BA62FF 

EF 

BSOtCO 
BA&6FF 

EF 
F9 
C3 



SOUPCE LINE 

1369 

1370 1 

1371 WOV_l.IH|Tt 

1372 
1373 
1374 
1373 1 

1376 TlHER.TOBt 

1377 

1378 

1379 

1380 

1381 

1382 

1383 

1384 

1385 I 

1386 

1387 

1388 

1389 

1390 1 

1391 TIMER.ftCTIVEi 
{392 

1393 I 

1394 

1395 

1396 TIHER_SUEEPt 
1397 



1398 
1399 i 
14 00 ; 
1401 t 
1402 

1403 TlMER^CHKt 

1404 

1403 

1406 

1407 

1408 

1409 

1410 

1411 

1412 

1413 

1414 

1415 RETTin2: 

1416 

1417 

1418 
1419 

1420 
1421 
1422 
1423 
1424 
1429 



JMP TIHER.TOB 

nov BYTE PTR 6S t CBX-^S_BftCK.UP_l 3 , 0 
CMP BX,0 

JH2 TIWER.TOB «^,^.u 
nov WORO PTR ESttES_BACK.OP_23,0ft5ft5H 



AHD BX,3FH 

MOV CIC_BVTE3,BL 

AOD BL^BL 

MOV SI,TJH£.TABLE 

nov AX«CS13CBX3 

CMP AX,OFFFFM 

4Z TI«ER_SLEEP 

DEC UORO PTR C$t3CBXl 

JM2 TIMER^SLEEP 

nov CL,TIMER_OUT_C00E 
nov CKEY.0«TA3,CL 
CALL 1C_0R0P_0EVICE 
CALL C0HV_T0_0R0P 



; 00* 



< Jik«n d€*uyo 



RET 



CLC 
RET 



Tl»*r Count«P Ch«ck 



nov 

IH 



SUBROUTIME FOR COUNT SEC 

OX, 0FF66H 
RX.OX 
DX, 0020H 



TEST 

CLC 

J2 

HOV 

nov 

OUT 

nov 
nov 

OUT 
STC 
RET 



RETTin2 
AX,0800H 
OX . 0FF62H 
DX.AX 

AX. 1 1000000000000018 

OX . 0FF66H 
OX^OX 
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HEULETT-PaCKARD: 8086 Afscnblcr 



SOURCE LIN£ 



04FE 88361407 
0302 83FE0O 
OS 05 7903 
0307 E90102 

030ft C7061 40700 
0310 8A4403 
0313 3C90 
0513 7333 
0917. 3C20 
0519 7303 
0318 E989D1 

031E 740A 
0320 3C30 
0322 7403 
0524 E9E401 

0327 E9D6FA 



032A 
052D 

O530 
0333 
0337 
0S3a 

03 3D 
034 0 
0541 



8f«44 04 
A22807 

8A6405 
88268907 
E80000 
E80000 

E80000 
F9 

C3 



0542 SB 

0543 03D8 
0549 8A44 03 

0548 33 

0549 C3 

034A 2C80 



1426 
1427 
1428 
1429 

1430 
1431 

1432 
1433 
1434 

1433 

1436 
1437 

1438 
1439 
1440 
1441 
1442 
1443 
1444 

1443 
1446 

1447 

1448 

f449 

1430 

1451 

1432 

1453 
1454 
1455 

1456 
1457 

1458 
1459 
1460 
1461 
1462 
1463 
1464 
1465 
1466 
1467 

1468 

1469 

1470 

1471 

1472 

1473 

1474 

1473 
1476 
1477 
1478 
1479 
1480 
1481 
1482 



HDLC Forw4r<} Command 



FOPWARD^CriD^CK : 



FORWARD^COME: 



MOV SI,CECHO_BftCK FLAC3 

CMP SI,0 

JMZ FORUAR& COnE 

JHP TX_CCC_N_RET 

nOV UORO PTR CECHO BACK_FLRC),0 
nOV fiL>CSI*33 
CHP AL,80H 

JNC PORUARD CtlDTBL 
CnP ftL^20H " 

JMC CCC_CH0_20_7F 
^MP CCC_DROP_CnD ; 



; SI-Data Suffer Addres 

I +0 ECU H Ad-Sress 

; +2 Rse Data Length 

j *3 Conaand 



CCC_CI1&_20_7F! 



COLD_STARTt 
FORCED KEY I 



FORUARD UUnPt 



42 FORCED KEV 
CnP AL.30H 
JZ COLD.START 
JMP TX_CCC_M_RET 

JMP RUN 

HOV AL,tSI+4J 
MOV CIC_BYTE3,AL 
MOV AH,tSI*S3 
MOV tlCEV_DATA3,AH 
CALL IC^DROP DEVICE 
CALL C0HV_T03p-0P 
CALL KEY^OPERATION 
STC 

RET 

POP 8X 
ADD BX,AX 

MOV AL^CSI^33 
PUSH BX 
RET 



00 - IF Coanand 
tO - 7F Coanand 



Cold Start 



FOPUARD^CMDTBL I SUB AL,80H 
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SOURCE UIHE 



054C 23FC00 
E8F0FF 



osr<2 

0353 
0336 
0339 
OSSA 
033D 
033E 
0361 
0362 
0363 
0366 
0569 
036A 
036D 
036E 
0571 
0572 
0573 
0576 
0379 
037A 
057D 
057E 
0381 
0382 
0383 
0586 
0589 
03eA 
038D 
0S8E 
0391 
0392 
0595 
0596 
0399 
03 9A 
0390 
0S9E 
05At 
05A2 
03A5 
03A6 

05A9 
03AA 

05AD 
03AE 

03B1 
05B2 
03B5 
0SB6 
03B9 
OSBA 
03BD 



E97C00 
90 

E99600 
90 

E90000 
90 

£90000 
90 

E90601 
90 

E9A201 
90 

E99E01 
90 

E99A01 
90 

E99601 
90 

E99201 
90 

E98E01 
90 

E98A01 
90 

£98601- 
90 

E98201 
90 

E97E01 
90 

E97A01 
90 

E97601 
90 

E97201 
90 

E96E0t 
90 

E96A01 
90 

E96601 
90 

£96201 
90 

E9SE01 
90 

E93A01 
90 

E9560t 
90 

E9S201 
90 

E94E01 
90 



1483 
1484 

1483 I 

1486 CCC_CMD. 

1487 

1438 

1489 

1490 

1491 

1492 

1493 

1494 

1493 

1496 
1497 

1498 
1499 
1500 

1501 

1302 

1303 

1504 

1303 

1506 

1507 

1508 

1309 

1510 

1311 

1512 

1513 

1514 

1515 

1516 
1517 

1518 
1519 
1520 
1521 

1322 
1323 
1524 

1523 
1526 
1527 

1528 
1 



AHD AX>0FCH 

CALL FORWftRD_JUnP 



JHPTBL: 



1530 

1531 

1532 

1333 

1534 

1333 

1336 

1337 

1538 

1339 



JMP SCHD_FUNC_«OD 


1 80K 


HOP 




jnP SEHD_RESPOHSE 


J 84H 


HOP 


1 88H 


jnP PAY^CROUP.1 


HOP 




JUP PAY_CR0UP.2 


; 8CH 


HOP 




JHP TX_CCC_H_RET 


; OQH 


HOP 




JHP TJ<^CCC_H_RET 


1 94H — 


HOP " 




JHP TX_CCC_H_RET 


; 98H 


NOP 


1 9CH 


JHP TX_CCC_H_RET 


HOP 




JHP TX_CCC_H_RET 


; AOH 


HOP ~ 




JHP TX.CCC.H.RET 


t A4H — - 


HOP 


: AdH 


JHP TX_CCC_H_RET 


HOP 


; ACH — 


JMP TX_CCC.H_RET 


HOP 


; BOH 


JMP TX_CCC_H_RET 


HOP 


: B4H 


JMP TX.CCC_M_RET 


HOP 




JHP TX_CCC_H_RET 


; 68H 


HOP 




JHP TX_CCC_H_RET 


; BCH 


MOP " 


; COH 


JMP TX_CCC_H.RET 


HOP 




JMP TX.CCC_H_RET 


; C4H — 


NOP 




JMP TX_CCC.M_RET 


: C8H 


HOP " 


I CCH 


JHP TX_CCC_N_RET 


MOP 




JMP T3<_CCC.N_RET 


: DOH 


HOP 




JMP TX_CCC_H_RET 


: 04H 


MOP ~ 


, D8M 


JMP TX_CCC_M_RET 


HOP ~ 




JMP TX_CCC_H_RET 


; DCH 


NOP 


; EOH 


UMP TX.CCC.H^RET 


NOP 




JMP TX_CCC.H.RET 


5 £4H — 


HOP 




JMP TX_CCC_M_RET 


, EdH 


HOP 





CtnoS 
CInoS 
Clno} 
tXno3 

tIno3 
tlno3 

CBenI 
CB«n} 
CB*n3 
CB«n) 
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SOURCE LINE 



09BE E94A0I 
09C1 90 
0SC2 E9SS00 
03C9 90 
05C6 E9E300 
03C9 90 
03CA E99A00 
03CD 90 
09CE E99300 



09Dt 2403 
05[)3 74 07 
OSOS 3C01 
05D7 74 00 
05D9 E92F01 

050C 8A&404 
OSDF 88263008 
05E3 E92S01 

09E6 D400 
03EB 88263308 
09EC E91C0t 



05EF 
05F3 
0SF6 
09F8 
05FB 
03FF 
0601 
0604 

0608 
06 OC 
06 OF 

0612 
0614 



8A263308 
80FC00 
74 !F 

8A6403 
88263408 
24 a3 
A21607 
FE 063308 
FE 063308 
BE3108 
A1 0014 

8904 
E9D600 



0617 E9F1 00 



061 A 24 03 
061C A2t607 
061F At0014 
0622 8904 
0624 E9C600 



0627 8B5C09 
062A 8A44 03 
062D A20314 
0630 8^4404 
0633 BE0414 



I 



1340 
1341 

1342 
1343 
1344 
1345 

1346 
1347 

1348 
1349 
1330 
1351 ; 

1552 SEHO_FONC_MOD t 
1553 
1554 
1335 

1536 

1557 ; 

1558 S_F_ri_SET: 
1559 
1560 

1561 I 

1562 S^F^n^CLR: 
f563 
1564 

1565 : 

1566 SEHD.RESPOHSE : 
1567 
1568 

1569 YES SEND: 
1570 
1571 
1572 

1373 
1574 

1373 
1576 
1577 
1578 
1379 ; 

138 0 HO SENO: 
1381 ; 
1582 
1383 

1584 ECHO_BACK_CnD : 

1585 " 

1586 ECHO_BACK_SURU : 
1587 

1588 

1589 ; 

1590 J 

159t ; 

1592 DISPLAY.MEMDRVi 

1593 

1594 

1393 

1596 



JUP TK.CCC_N.RET 

HOP " ~ 

J«P ECKO.eACK_C«D 

HOP 

JMP FORCED_TUHE 
NOP 

jriP DISPLAY.nEMORY 
HOP 

JrtP STORE.nErtOPY 



* 



ECH 
FOH 
F4H 
F8H 
FCH 



; 80 - 33 CoiDm«nc5 



; 82 - 83 Coaadnd 
; 90 CoaiDdnd 



I 81 Coiihv^nd 



S«nd Function R«spon»a 

AND AL.3 

OZ S_F_f1_SET 

CMP AL,1 

J 2 S_F_« CLR 

JWP TXICCC_M_RET 

nOV AH^CSIi'4] 

nOV tSEND_ENABLE3«AH 

JHP TX_CCC_N_RET 

nov AH^O 

nOV CSEH0_tHDEX3,AH 
JnP TX _CCC_N_RET 



MOV AH, C SEND. INDEX 3 

CMP AH^D 

J2 NO.SEHD 

MOV AH,CSI+33 

MOV tSEND_CMD_RESP3,AH 

AND AL,5 

MOV CREVERS_CHANEL3,AL 
INC BYTE PTR CSEHD.INDEX3 
INC BYTE PTR CSEHD_IHDEX3 
MOV SI.SEHD.AODRESS 
MOV AX.rECU_ADDRESS3 

MOV tsn^Ax 

JHP TX_CCC_RUH 
JHP TX CCC N RET 



Echo Back Coan»nd 



; 84 - 87 Co»mand 



AND AL.3 

nOV CREVER3^_CH**HEL3,AL 
MOV AX, CECU_«ODRES53 
MOV t SI 3, AX 
JMP TXCCCRUN 



; Conmand >« OF OH 

; Reverse Channel Command 



Display MeMOry 



MOV BX.CSI*53 
MOV AL,CSI*33 

MOV tTX_C0MMAND3. AL 
MOV AL»CSI-»4] 

MOV S1,TX_BUFFER 



I SI 



<<< Display M«morv >*> 



ECU Address H 

ECU Address L 
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0636 

0639 eiFBOoeo 

063D 7310 
D63F 8fl27 
0641 8824 

0643 46 

0644 43 
0649 FEC8 
0647 75F6 
0649 BE0D14 
064C E99E00 



064F 
0673 
0636 
0658 
0659 
065A 
065C 
06SE 
0661 



8tE3FF7F 

26BAZ7 

8824 

46 

43 

FECe 
75F5 
BE00t4 
£98900 



0664 8B5C05 
0667 8A44 03 
066/) A20314 
066D 8A4404 



0670 
0673 
0677 
0679 
067C 
067E 
067F 
0680 
0682 
0684 

0687 

068B 

068F 

0691 

0694 

0697 

069A 

069B 

069C 

069E 

06 AO 



A20214 

81FB00B0 

73 OE 

8A6407 

8827 

46 

43 

FEC8 



£984 00 

8tE3FF7F 
8irB0001 

7303 

E97700 

8A64 07 

268827 

46 

43 

FEC8 
75F4 

E96800 



06A3 83C602 
06A6 E80000 
06A9 E95FO0 



HEULETT-PAClCARD: 8086 A5S«iit>lcr 
• SOURCE LINE 



1 597 HOV 

1398 CnF 

1 599 ^IHC 

1600 TX TRNS2: MOV 

1601 " nov 

1602 IMC 

1603 INC 

1604 DEC 
1605 

1606 nov 

1607 J«P 

1608 ) 

1609 DISP„MEH.5317: 

1610 TX_TRNS3: 
161 I 
1612 
1613 
1614 

1615 
1616 
1617 

1618 ; 

1619 STORE_l1£nORY : 
l'620 
1621 
1622 
1623 

1 624 HOV 
1623 criP 

1 626 JNC 

1627 ST_TRHS2: MOV 

1628 ~ MOV 

1629 INC 

1630 INC 

1631 DEC 

1 632 JHZ 

1 633 JMP 

1634 J 

1635 STDR_«EM_35irt AND 

1 636 " C«P 

1637 JNC 

1 638 JMP 

1639 ST_TRN£3: MOV 

1640 " . MOV 

1641 INC 

1642 INC 

1643 DEC 

1644 JNZ 
1643 JMP 

1646 ; 

1647 ; 

1648 i 

1649 CCC_DROP_CMD t 
1650 
1651 

1652 I 

1653 I ************ 



tTX_LEHCTHl.ftL 
BX»8000H 

DISP_MEn_55l7 

AH,tix3 

tsn.AH 

SI 
BX 
AL 

TX_TRHS2 

SI ,ECU_ADDRESS 

TX.CCC_RUN 



AND BX.7FFFH 
nOV AH,E5ttBX3 
nOV CSI3,AH 
INC SI 
INC BX 
DEC AL 
JNZ TX_TRNS3 
MOV SI,ECU_ADDRESS 
jnP TX.CCC_RUN 

MOV BX«[3I<*'53 
rtOV AL«ISI4>33 
MOV CTX_C0MrtAHD3,AL 
NOV AL, CSI4-43 



CTX_LEHGTH3,AL 

BX^SOOOH 

ST0R_ME«_55I7 

AH,t3I+73 

£8X3, AH 

SI 

BX 

AL 

ST_TRKS2 
TX^CCC.N^RET 

BX,7FFFH 

BX, 100H 

ST_TRHS3 
TX^CCC_N_RET 

AH7rSI+73 
ESt C8X} . AH 

SI 
BX 
AL 

ST_TftMS3 

TX CCC^N.RET 



; *2 
: -3 

; +4 

J 

; +6 



Rx L«ngth 

Tx Length 
Tx Addrsrt L 
Tx fiddrcfv H 



B*ck Up Memory Display 



<<< Store Memory >>> 





SI 


ECU a^i^r^MS H 


• 


♦ 1 


ECU Addrefs L 




♦2 


Rx Length 


; 


♦3 


Co»*and 




+4 


St Length 




♦5 


St Addrcrs L 




♦e 


St Addrcffs H 



; Beck Up 



Display 



Sol^owa Interrupt Table 



CCC • — > Date Proce»sor > Drop Procefsor • 

ADD SI, 2 

CALL LOAD_TO_DROP 
JWP TX CCC_N_RET 



Forcad Tuning Nth Ci 
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HEULCTT-PACKftR^i 8086 Ass«t»bl€r 



SOURCE LINE 



06AC 
06AF 

06B2 
06B9 
D6Be 
0686 
06BE 

06CO 
06C3 
06C6 
06C9 
06CC 
06CF 



8A4404 
A22807 

E60000 
EBOOOO 
8n3C09 
60FB64 
7312 

EBOOOO 
EBOODO 

EBOOOO 
EBOOOO 
EBOOOO 
£93900 



06D2 EBOOOO 
06D5 E93300 



0608 BE 02 14 
06DB BB0207 
06DE C60441 
06EI C6440100 
06E3 83C6 02 
06E8 804 0 

06EA E952FF 



06EO A0>e07 
06F0 3C00 
06F2 7317 

06F4 8A4C02 

06F7 FECI 

06F9 FECI 

06FB 60F903 

06FE 7302 

0700 B>03 

0702 d80£1807 

0706 E84tFB 

0709 F9 

07 OA C3 



070B F8 
07 OC C3 



1694 t 

1635 FORCED_TUME: 
1656 
1657 
1658 
1659 
1660 

1661 

1662 I 

1663 FORCED OHt 
1664 

1665 
1666 
1667 
1668 

1669 ; 

1670 FORCED_OFF: 

1671 " 

1672 ; 
1673 
1674 

1673 SPECIAL SPU_1 
1676 

1*677 
1678 
1679 
1680 
1681 
1682 ; 
1683 
1684 

1685 TX CCC_RUHi 

1686 

1687 

1688 ; 

1689 TX PUH SUBr 
1690 

1691 
1692 
1693 
1694 

1695 TX_VOSHI: 
1696 

1697 
1698 

1699 ; 

1700 t 

1701 ; 

1702 TX CCC_N_RETt 
1703 

1704 
1703 
1706 
1707 
1700 
1709 
171 0 



MOV AL,rSI*43 
HOV tlC^BYTEl.AL 
CALL IC_OROP_.DEVICE 
CALL C0HV_T0""dR0P 
MOV BL.CSI*3T 
CMP BL.lOO 
JHC FORCED_OFF 

CALL BIHDEC.LED 
CALL LED_VIEW.TBL 
CALL SPU_LED_D1SP 
CALL RUN_COKVERTER 
CALL UAKEARI_OE_ON 
JMP TX_CCC_H_RET 

CALL OP_SPU_0FF 
JMP TX_CCC N RET 



SI 

♦ I 

♦2 
♦3 

♦4 

♦5 



- ECU H Address: 
L AddrcfY 
Tx Oata Lendth 
CottAand EOH 
Conv«pt«i~ MO. 

Tuning Channel 



SPU to CCC S«nd 



MOV SI,TX_LENCTH 
MOV BX,IHDEX_RX 1 
HOV BYTE PTP CS73.65 
nOV BYTE PTR tSI+13,0 
ADO SK2 
MOV AL,64 
JMP TX_TRHS2 



; 9Si»ff9BaBll!8 Send to CCC B8»«ttS8l9»9SfV98B9S0»»CI98ga8SIII|l!8B3a4ff 



MOV AL,CTX_BUSY FLAC3 
CMP AL,0 

JNZ TX_CCC_N_RET 

MOV CL,tSI*23 
INC CL 
IMC CL 
CMP CL,3 
JNC TX^VOSHI 
MOV ClTs 

MOV tTX_BL»SY_FLAG3.CL 
CALL HDLC_TX_START 
STC 
RET 



rtt 



SI 
CL 



- Start Addres 

- Data Lengtb 



3)3 



CLC 
RET 
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MEULETT-PACKftPOt 6086 As««i»bl«r 
SOURCE LIME 



070D BOOOOt 
0710 EC 
071! BAEO 
0713 BA0201 

0716 EC 

0717 A300I4 
071 A C3 



0710 

07 IE 

0721 

0724 

0725 

0729 

072B 



BE0003 
BBOOOO 
C600FF 

43 

81FB8000 

75F6 
C3 



072C BE 00 06 
072F BBOOOO 
0732 26C60000 

0736 43 

0737 81FB0003 

073B 75F5 
073D C3 



0741 

0744 

0749 

0748 

0748 

074E 

0730 

0753 

0757 

0759 
075C 
075F 



eeo3oo 

£90000 
3B 

A3IC07 

BEB003 

BBOOOO 

B900 

83C302 

81FB8000 

75F5 

E30300 

E90000 

58 



) 

» 
9 

I 
% 
I 
I 



!71 I 
t712 
1713 

1714 
1713 
1716 
1717 
1718 
1719 
172D 

1721 
1722 
1723 

1 724 ; 

1725 ECO_ADRS_REAt> ! 

1726 
1727 

1728 
1729 
1730 
1731 



Subroutin« 



* 



1732 
1733 

1734 ; 

1735 IHlT_TIM_TBLi 
1736 

1737 1HIT_TII1_LP: 

1738 
1739 
1740 
1741 

1742 J 

1743 J 

1744 ; 

1745 IHIT_EV.TinEP.: 
1746 

1747 IHIT_EV_M 

1748 
1749 

1750 

1751 

1752 ; 

1753 I ************ 

1754 ; 

1755 INIT_JUMP„TBLI 
1756 

1757 IHIT_UA.00KOi 

1758 

1759 

1760 

1761 lHIT_*>UriP_tPt 

1762 
1763 
1764 

1765 
1766 

1767 BASE_UA_DDKOi 



ECU Address R»»d Routine 

nOV DX , ECU_L_At>DRESS 
IN AL.DX 
riOV AH,AL 

nOV DX , ECU_H_ADDRES5 
IN AL«DX 

rtOV tECU_ADDRESS3,AX 
RET " 

Tl»cr Table lnlti«ltze 



MOV SI,T1KE.TABLE 
nov BX,0 

nOV BYTE PTP IsnCBX3,0FFH 

INC BX ' 

CMP BX, 128 

JH2 XNIT_T1M_LP 

RET 

Event Ti»er Table Inltlaliie 

MOV SI,ES_EVEHT.TinER 

MOV BX.O ^ ^ 

MOV BYTE PTR ES 1 1 SI 3 tBX3 . 0 

IKC BX 

ClfP BX, 128*6 
aH2 IN1T_EV_1 
RET 

JUHP.ADORESS Table Initialxr 

CALL INIT.tfA.OOKO 

jnP OP.INITIAL 

POP AX ^ ^ 

MOV CIHIT_P0IMT3.ftX 

MOV SI* JUMP_AODRESS 

MOV BX,0 

MOV tSI3CBX3>AX 

ADO BX,2 

CMP BX,128 

JH2 INIT_JUMP_LP 

CALL BASE_WA_DOKO 

JMP BASE_ROUTINE 

POP AX 



; OH » L • AL 



H Addre; 
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MEVLETT-POCKARD: 9086 Affff«aibl«r 



SOURCE LINE 



0760 


ft3t A07 


1 768 


0763 


C3 


1 769 






1 770 






1 771 






1 772 






1 773 


U f Of 


B O V U U U 


1 774 


U f OH 


c Aft n n 

WD U V V V 


1 77^ 
1 f r ^ 


U r oil 




1 r r o 


U f 0& 


ftl PR AAA t 

OirDUUU 1 


1 *♦ 

1 f * f 


U r r ^ 


7*tCit 


1 ^7ft 
1 # r o 






t 77Q 


U f r ■» 


PPO AA 1 
DCO VU 1 


i r o u 


0777 

U C f ■ 




1 7P1 

1 r O t 




VO V U w • 


t 7B2 

1 t OA 


n77h 


43 


1 7fl3 


n77C 


O P ^PV 


1 7S4 

f f O"* 


n70i 
Urol 


7^C7 

r wr r 


1 r od 


D7o3 


Co 


1 # oo 




*■ 


1 7ftT 
1 for 






1 r oo 






i f 07 


A70A 


DC 1 A A A 

DC, t O O O 


1 7Q A 
1 f 7 O 


Ur or 


DQ A A A A 
OD U O UU 


1 f 7 ■ 


Ur oH 


OAT? 


f T^O^ 
• f 7^ 


D78u 


rtC4 


1 f 73 


UroE 




1 ' 7^ 




A A^ A 

WoODoO 


1 r 73 




DOC A AO 

oooOOo 


» r 70 




4o 


1 f 7 r 


vr70 


o3r OMO 


1 r 70 


079B 


73ED 


1 # 77 


0# 71/ 




f fi n A 
f o V V 






1 O O 1 






i O AO 

t o 02 






1 O A^ 
1 O 04 


Ut 7C 


DO A A A£ 

po uO Oo 


« D A^ 

1 O O^ 


Or HI 


2ot 7 Qf r r %jr 


1 D A^ 

1 O OO 


Or HO 


Q^^^ AO 
OOU JO* 


1 o Oo 


Of H7 


O fl CD A A AO 


1 O A7 

1 owr 




r 2r Z 


• O AO 

1 oOo 






18 09 


07ftF 


BE0009 


tSl 0 


07B2 


B120 


1811 


07B4 


C7444001 00 


1812 


0789 


83C602 


1813 


07BC 


FECI 


1814 


07 BE 


80F93F 


1819 


07C1 


73Ff 


1816 






1817 


07C3 


BE0009 


1818 


07C6 


BB0002 


1819 


07C9 


BY40 


1820 


07CB 


8607 


1821 


07CO 


89848000 


1822 


07D1 


83C602 


1823 


07O4 


83C302 


1824 



J 



f 



LP1 



LP2! 



nOV CB«SE_P0IMT3,ftX 
RET 

BASIC.AUTHO T*bU Initi«Ux« 
rtOV SI,PC_FC_LIST 

nov BK,0 " 

nOV BYTE PTR tSI3CBX3,0 
tHC BX 
CnP BX,256 
MZ JUKKO 

MOV SI,BASIC_ftUTHO 
ROV BX, 1 

MOV BYTE PTR CSI3CBXa,3FH 

IHC BX 

CMP BX,90 

JHZ JUN 

RET 

Vi«w Ch^nnttl Table Initi«lxz« 

nov S I > V I EU_CHAHNEL 

HOV BX,0 " ; 

KOV AH.BL 
IHC OH 
OR AH^30H 

MOV BYTE PTR [SX3CBX3>30H 

MOV BYTE PTR [Sn[6X483.AH 

IHC BX 

CMP BX»8 

JH2 IHIT_VIEW_LP 

RET 

EVENT T«bl« MODE Initial iz* 

HOV BX,ES_EVEHT_TIMCR 

MOV WORD PTR esTcBX3^ OFFFH 

ADD ex, 2 

CMP BX,ES.EVEHT_TIHER+128*6 
JC CHIHARU 

nov SI,EVENT„HO_FREQ 
MOV CL.32 

nov UORD PTR CSI-*- 32*23, 1 
ADD SI, 2 
INC CL 
CUP CL,63 
JNZ- LP1 

MOV SI,EVEHT_HO.FREft 

MOV b«,ch_hoIfreq 

HOV CL.64 

MOV AX>CBX3 

MOV CSI*64^23*AX 

ADO SI* 2 

ADD BX,2 



S4,S3,S2,$1 SO, C2, CI ..CO 
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HEWLETT-P^»CKARDi 80©6 As»«nblcr 



SOURCE LINE 



07D7 FEC! 


f OO^ 

1 




07D9 8 OF 900 


1 o2o 




07DC 73ED 


1 o2r 








*- 


07DE C3 


1829 






1 O ^ A 


i 






* 










1833 


I HIT CODE: 


07c2 ddUuuo 




t M T T rODE LP t 


OrES €7000000 


1 ft t99 


07E9 B3C302 


1 

1 o^o 




07EC B3FB1 0 


1 oir7 

1 OOf 




07EF 73F4 


1 838 




07F1 C3 


1 839 






1 840 






1 841 


■■ ■■ ■■ .^k. -^k 




1 842 


> 


07F2 C70(S3A0703 


1 843 




07F8 B90000 


1844 




07FB 884000 


1 845 




07FE 48 


1846 


CAL_STDtt : 


07FF E81500 


1847 




0602 3D0000 


1 848 




0805 75F7 


1 849 




0807 89FF00 


1 850 




080A 884000 


1851 




080D 48 


1852 


#^At ^Yf\fi ■ 


-080C £80600 


1833 




0811 3D0000 


1854 




0014 75F7 


1855 




08-16 C3^ 


1856 




* 


1857 




0817 80C120 


1858 


FRtQ_CftUt 


081A 50 


1859 




08 IB 8BD0 


186 0 




08 ID 7S4E 


1861 




081 F 3DO000 


1862 


UP64_D : 


0822 743A 


1863 




0824 3D3F0Q 


1864 




0827 7433 


1865 




0829 3D0600 


1866 




082C 7335 


1867 




0e2E 3D 04 00 


1868 




0831 7335 


1869 




0833 B64B01 


1870 




0836 F6263A07 


1871 


HULTIi 


083a 03C3 


1872 




083C 80F900 


1873 


ADDER 1 


083F 7400 


1674 






1875 




0841 80E4 03 


1876 


ADDER.l : 


0844 F8 


1877 




0843 D0C4 


1878 




0847 D0C4 


1879 




0849 D0C4 


1880 




084B D0C4 


1881 





INC CL 
CMP CL^128 
JH2 UP2 

RET 

PC_CODE t PR_CODE Initialize mm*mm>i,mwmm 

«0V SI.PC.CODE 
NOV 8X,0 

MOV WORD PTR CSI}CBX3,0 

ADD BX,2 

CMP 6X,16 

JKZ INIT_CODE_tP 

RET 



Converter Frequency Calculation 



flOV 

nov 

MOV 

DEC 

CALL 

CMP 

JHZ 
tlOV 

MOV 
D£C 
CALL 
CMP 

JNZ 
RET 

r.«STD FREO. 

AND 
PUSH 
MOV 
JNZ 

CMP 
JE 

CMP 

JE 

CMP 

JHC 

CMP 

JHC 

nov 
nuL 

ADD 

CMP 

JZ 

ADD 

AMD 
CLC 
ROL 
ROL 
ROL 
ROL 



WORD PTR DS: C«UL_ADR3,nUL_H0 



; a-CaBLE 



; B-CABLE 



CX, 0 
AX«64 

AX 

FREQ.CAL 
AX^ 0 
CAL STDA 
CX,OFFH 
AX, 64 
AX 

FREO.CAL 
AX,0 
CAL STDB 



CALtCULATlOH SUBROUTINE 
CL« 001 000006 
AX 



; B-CABLE -o««t>0P64 



rCHANNELL APE FROM 6 TO b, 
ICHANHELL ARE FROM 4 TO 5 



DX.AX 
UP64 
AX« 0 
ZERO 
AX«63 
ZERO 
AX, 6 
CH6_62 

AX«4 

CH4_5 

BX,331. 

BYTE PTR I>SttMUL_ADR3 
AX«BX 
CL>0 
ADDER_1 

DX,64 I 64 OR 63 TT???? 

AH, 0000001 IB 



AH 
AH 
AH 
AH 



:CH_N0»3 
:Ch2mO*3*OFFSE 
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rtl!kl Mt.RAlHlOtT 



LDCAtllM CWtMCT COOF LIHf 



SWIKCC LINC 



99*0 
0*3 1 



09SC 
089 P 



D0C4 
DQC4 
•All 

BB0e02 

99^2 

9Vr2 

999t 

3» 

C3 



08SC B600QB 
08ft I CBD9 

OfilS 003701 
00*« K«Ct 

es&O BB4D0I 

0869 CBC9 

0G6D 9IC240 

0870 EBOO 



0979 BC0Q02 
0979 699140 
OBTD B9SC0E0e 

•97C B94440 
OBTF 99eC9200 



0983 
09Bft 



B98840 
B9BC9400 



OBSn B98E4Q 
0B80 B96C9B00 

0891 699340 
0894 898C9C04 

0098 899940 
•998 99ecA»eo 

•89F 899^40 
08«2 898CA40e 
tt806 C3 



08ft7 

eo*a 

oeaD 



oega 

0683 
0867 
0889 



ecsoes 

EBOOOO 

7313 

BCa«08 

8»4«»t 

3C0t 
7400 
3C04 



t882 
1883 

1084 

I88S 
1884 

1067 

1888 
■ 889 
IB9B 

t891 J — 

1893 ZERO I 
1993 

1894 I 

1893 CM«.6£i 
t»9« 
1897 
1898 
1899 
1900 
1901 
1902 
1903 
1904 

1903 



80L 
ttOL 



nov 

KOV 
*0O 
TOV 

KCT 

nov 

nOV 



J 

UPft4i 
I 
I 



1906 CM)tNi«L.HOSEI t 

1907 

1908 

1909 * 

1910 

1911 

1913 J 

1913 

1914 

1915 r 

191$ 

1917 

1919 t 

1919 

1930 

1931 t 

1922 

1923 

1924 ) 

1933 
1936 

1927 
1938 I 
1929 
1 931 
1931 
1933 

1933 
1934 

1939 
193( 
1937 
193S 



D80r_RCSPOHSE : 



RN 

Bx!cM Mo.mo 

«t.0X 
• t.DX 

CBlCItSn.AX 
ox 



AX, 9 
flODEIt 

BX.343 

nutu 

8X.333 

miLTi 



i$rO»£ OH • tS 



ADO 
JflP 



DX.«4 

yp44_fr 



BOV 8I.C>l_MO_F«tO 

nov cx.4e3iH i 

HOV [Sl'»7l«2>,Ot 

ROV C)C,408fiH I 
HOV 181*77*23. CX 

nov CX,40«8H I 
ttOV tSl*74«2}.CX 



•n 3 



J«p«n 4 



ROV pt,40SEH 
ROV CSI«r«*£],CX 

nov CX,4093H 
HOV CSI«78*23,CX 



ROV CX,4 
ROV C$t*00«3},CX 

ROV CX,409rH 
ROV C81*92*21,CX 
PET 



I J*e4n 6 



I i#M>*A 8 



I 4*p«n 10 



t J*8«n 13 



ROV SI,F80n.Oftr_BF 
CALL L0ftO_F»OII_t«0^ 

4C oiro^.oEsr m>9 

ROV 8I«F80H.OBr BF 
ROV OL.Ctt*!} 
CRP ftL.1 
4Z 0»Or_RES^.01 
CRP AL.4 



t Droo Pr^«ssop> har* no 087 frat* mo r80R_C8F_8r nl uttwu 
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HEWLETT-PftCKftRDt 3086 Assembler 



SOURCE LINE 



0866 7406 
08BD 3C84 
08BF 7303 
08CI E99PO0 

08C4 F8 
08C3 C3 



OeC6 EBFC 

D8C8 8A44 02 
08CB A22C07 
08CE E80000 



08[>l 

08O4 

0BD7 

08DA 

08DC 

08&F 

08Et 

0BE9 

08E7 



BE2003 

8A4C03 

80F900 

7466 

BF8000 

B700 

8A1E2C07 
03DB 

ei2tFEFF 



08EB eA6C04 
08EE 80FD00 
OeFI 74 02 
08F3 



08F5 eA5405 


oeFB 


eOC204 


08FB 


7431 


oeFD 


8A5405 


0900 


EBOOOO 


0903 


eOE280 


0906 


7411 


0903 


eA262607 


09 OC 


BOE40t 


09 OF 


7518 


091 1 


0804 


0913 


EBOOOO 


0916 


E9I000 


0919 


8A24 


091B 


343F 


091D 


2004 


091F 


E80000 


0922 


22C4 


0924 


7403 




E80000 




EBOOOO 


092C 


F8 


092D 


C3 


092E 


8A5409 


0931 


B0E202 


0934 


740ft 



1939 



DROP RESP_01t JMP DROP.RESP.HOP t 



1940 

1941 

1942 
194i t 

1944 DROP_RESP_HOP I CLC 
1943 

1946 
1947 

t948 
1949 

1950 DROP__RESP_04 I 

1931 
1932 
1953 ; 
1954 

1955 
1936 
1957 
1938 
1959 
1960 
1961 
1962 
1963 ; 
1964 
1963 

1966 
1967 

1968 : 

1969 RESP_STA7USi 

1970 
1971 

1972 RECENT.ONi 

1973 
1974 
1975 

1976 COMV.SW.I : 
1977 

1978 
1979 
19B0 
1981 

1982 CONV_SW_0! 
1983 
1984 
1983 
1986 
1987 
1983 

1989 COMV_SW_SET: 
1990 

1991 

1992 I 

1993 KEY.DEPRESSi 
1994 
1993 



J2 DROP.RESP_04 
CMP AL,84H 
JNZ DROP.RESP.MOP 
jnP 0R0P_RESP_84 



K«v D»t» Hon« > CY-0 



ISI3»*I*1 l««»-t*23»"»*"*»" 

tOntPOW.OETECTJ 
tSI3»C-^1 3»«t*23-"C+33C*43 



t + 53 



MOV At » IS 1+23 
MOV CID_BYTE3.AL 
CAUL IO_DROP_C'EVICE 

nOV SI,FROM_0BF_BF 
MOV CL,tSH-33 I 
CMP CL,0 i 
JZ RESP_VLF_ERR 
MOV DI,VLF_ERROR.MAP 

MOV BH,0 
MOV BL,CID_BYTE3 
ADD 6X,BX 

^HD yORD PTR tPl3CBX3.0FFFEH 

MOV CH, £81-4-43 ; 
CMP CH, 0 
JZ RESP.STATUS 
JMP DROP_RESP_MOP 



t043CID BVTE3C023CO03tSTATUS3 
" 00 



02 00 



MOV DL,CS1*53 J 
AND DL,4 ; 
J2 KEY_DEPRESS 

MOV out SI +5 3 
CALL C0HV_SW_BIT_AL t 
AND DL^BOH ; 
JZ CONV SW.O i 

now ah,Tdrop_no3 

AMD AH,1 
JN2 COMV__SU_SET 

OR CSI3,AL 
CALL JUMP_ADRS_IHir 
JMP COHV_SW_SET 
flOV AH,£Sn 
XOR AL,3FH 
AMD [Sn^AL 
CALL DROP_BIT_AL ; 
AND AL^AH 
J2 COHV_SW_SET 
CALL JUMP_ADRS^IHIZ 
CALL JUMP_ADRS_INIT 

CLC 
RET 

MOV DL,CSI*53 J 

AHO DL^2 i 
JZ ELSE.STATUS 



C Status 3 
3«*« m P m * 

• I 

SPU R«c<nt Power OM 

I 

Converter Select SW 



1 0/19 Henkou > ! ! 



Key Currently Depressed 
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HEULtTT-PQCKARD: 9086 Assenblcr 



SOURCE LINE 



0936 B01C 
0938 A28907 
0938 E80000 
093E F9 
093r C3 

0940 F8 

0941 C3 



0942 
0943 
0948 
094A 
094E 
0950 
0952 
09SS 
0936 
09SA 

09SC 
09SE 
0961 
0962 



E800QO 

GEeooo 

8700 

eA1E2C 07 

aSDB 

8800 

030200 

3301 00 

8900 

DOCS 

7303 

E80000 

F8 

C3 



0963 8A4C03 
0966 80F900 
0969 7420 

0966 8A64 02 
096E 88262C07 

0972 E80000 
0975 E80000 

0978 8A6C04 
0978 882E8907 

097r BE8000 
0982 B700 
0984 8A1E2C07 
0988 03DB 
098 A 8120FEFF 

098E 80FDFF 
0991 7402 

0993 F9 

0994 C3 

0993 E80000 

0998 Fd 

0999 C3 



1996 
1997 
1998 
1999 
2000 
2001 
2002 
2003 
2004 
2003 
2006 
2007 
2009 
2009 

2010 
201 1 

2012 
2013 
2014 
2013 
2016 
2017 
2018 
2019 

2020 
2021 
2022 

2023 
2024 
2023 
2026 
2027 
2028 
2029 
2030 
2031 
2032 
2033 
2034 

2033 
2036 



ELSE STATUS t 



RESP_VLF_ERRt 



VLF_ERR_RET t 



DROP RESP 84: 



* 



2038 
2039 
2040 
2041 
2042 

2043 
2044 
2043 
2046 
2047 
2048 
2049 
2050 
2031 
2032 



SENS_STATUS : 
RESP_84_NPeT I 



1 

; 

; 
; 
I 



HOV AL,ICEY_PUSH.CODE 

nOV CKEV_DATA3,AL 

CALL DROP TO COHV 

STC 

RET 

CLC 

RET 

CALL DROP_TO_COHV 

nOV SKVLF ERROR MAP 

HOV BH,0 " 

flOV BL^CID BVTEl 

ADD BX,eX 

HOV AX^CSI3CB5C3 

ADO AX>2 

XOR AX,1 

«0V CS13tBX3,AX 
ROR AL 

JMC VLF.ERR.RET 
CALL JUMP ADRS_1H1T 
CLC 
RET 



# 

i 

4 



HOV CL.CSI+31 

CMP CL,0 

JZ RESP_84_HRET 

MOV AH,tSI+23 
MOV CID_BYTE3,AH 



C843CID/DROP3 C013CKEy3 



; < AH ) « ID.SrTE 



CALL 1D_DP0P_DEVICE ; > COHV.NO , DROP HO , DEVICE HO 

CALL DROP.TO_COHV ~ ~ 

MOV CH,tSU43 
MOV CKEV_DATA3.CH 

HOV SI.VLF ERROR MAP 
MOV BH^O ~ 
MOV BL,CID BYTE3 
ADD BX.BX " 

AND UORD PTR CSI 3 CBX3 > OFFFEH 



CMP CH.OFFH 

J2 SENS STATUS 

STC 
RET 



Push K«y Board > CY«! 



CALL SPU_STATUS_REO ; OFFH > Ho Key Stroke 

CLC 
RET 



GLOBAL 



SPECIAL_SPU_I 
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EXTRH 


2054 


EXTRH 




pVTpIl 

b#v 1 fin 








EXTRH 




EXTRM 


2UD7 




£ UD V 


inn 


2061 




2062 


EXTRH 


2063 


EXTRH 


2064 


EXTRH 


2065 


EXTRH 


2066 


EXTRH 


2067 


EXTRH 


2068 


EXTRH 


2069 


EXTRH 


2070 


EXTRH 


2071 


EXTRH 


2072 


EXTRH 


2073 


EXTRH 


2074 


EXTRH 


2075 


EXTRH 


i076 


EXTRH 


2077 


EXTRH 


2078 


EXTRH 


2079 i 




2080 


EXTRH 


2081 


EXTRH 



POUER_0ET.CMD 
tOAD_FR0M_OP0P 

loaOo.drop 

SPU_STftTUS_REQ 

IC_DPOP_DEVICE 
COHV_SU_BIT_AL 
I>ROP_BIT_AL 
SPU_R6U<*Y OFF 

SPU_CLE*»P.DISP 
EVEHT LED OFF 
DROP_«flP_SET 

kev_0peratioh 

c0hv_t0_drop 
dropIto_cohv 

bihdec^led 
led view tbl 
spuTleo.oisp 

RUH^COHVERTER 
UftKEARI_DE_DH 

op_spu.off 
opZihitial 
base.routihe 
juwpIoors.ihit 

JUnP_«ORSllHIZ 
D£VICE_ri«P_SET 

PAV.CROUP.I 
PAY CROUP 2 



0 
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94 cm, I A 

es cTvt.t couin a 

M CTttt.J o 

09 CTBV^J^COUHl A 

Device HAf ^tT C 

10Z OCVICC.IIO " A 

104 Device HO 9It A 
1204 DCV CLR A 

MV^IMIT^LP A 

1209 DCV^MCXT" a 

M47 OEV RCSP WT A 

1*01 Dev~Su_o~ A 

1 1 9* DtV^«U~l A 

t393 DISPLAV rtCnORV A 

» 4 0» D t»'.HEM_93 1 r A 

I3« DOWN FLAG A 

I3«4 DAOP.OCCCSS a 

opop.BiT^AL e 

•47 OROP.cno Br a 

230 t^ttCPJCnt^2pw^ a 

231 DftOP.OATA PQPT A 

1160 d»op_ihitIlp a 

ottopjntp seT e 

too P»OP_HO ~ A 

1 05 DPOP_HO_B I T A 

1931 onop^^ESPOHse a 

1946 OROP^PESP 0! A 

1950 0P0P_«SI»^04 A 

201 ♦ M0^_B^SPJ9* A 

19*4 WrOP^ACSP^HOP A 

mop'to^comv c 

1313 dpp mext a 

120 OSt A 

142 DSIC A 

•1 D32 A 

97 CCHQ^BACK OORS A 

1904 eCHO.OACir CND A 

91 eCNO_BACIf"FtAC A 

1 58C CCHO_BACK~SOPtl A 

i6t ecu.aoopeis a 

1279 rCU_AMr9_HCW A 

1735 CCV.ODAS READ a 

232 eCU_H_A&MteSS A 
373 CCU.L.AODKtS a 

2001 CL9I.9TATUS a 

IO«l cot a 

1 82 tS.QACK^U^ A 

193 CS_eAClt_UF_1 a 
104 CS.BACK.'JP 2 A 

t«< c9_cveNT tTrfp a 

«2 evCNT.CHAMHCL A 

1904 evCMl.OATA^CL A 

123 CVEHT_CHA«LE A 

194 evtKT^KEV CPOe A 
eVEHT_UD.OFr t 

133 Cve»IT_HO_F»EO A 

914 CXIT A 



23S,20rQ 



pf pe*eMcc9 

44 3, 777. 001. B3« 

444.779. TTO. 033 

445.7-19.752 

494.«0J.iM.797 

1225. 1227,1339.1331.1231,1 



11*0* 1200 
121 1 

1195 

I 149. 1177. IIBI . 1 1B9 

II ?9 

1544 
»39^ 



I9«5.30«0 
7^1 

481 .929 
1«18 

t223.2<»«4 
1194. I9r6 

1244 
1957 

1939 
1942 

1«J7. 194t, 1940. 1947 
1 990 .20<V4 .2037 . 2967 

121. 122.123.125.124.127. 129 . 130 . 1 31 . 1 V . 1 13. 1 34 1 
143. |«4. t43. 147 

42.83.94.85.04.97.89.89.90.^1 .92. 93. 94. 95. 94. 97. 9 
1942 

447,922. 1 014. 1 110. 1444.1451 

142. U.") .144, 9«9. 1004. 1574. 15^4. 14*4 . 14W . 1 730 
1343 

441,1279 

17^9 

1725 
I 



. 134. 137. 139 



9.104. 101 .102.193.104. I OS. 196, 1 08. 109.110, 113 



1354 

430. ^o^.i-jg?. 1757. 1359. t'** . l"»f 7. 1^8. f »7l 

477.499. 1751 . 1340. 1374 

I3i«. ir*5. 1804. IA07 

1314. 1341 

472 



i;0«.2043 
181 0. 1819 

883,899.099 
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TYrc 


PEFEVCHCES 




•aeoH 


a 


73,74. 74 


31« 


OCNC 


• 


1*7, 54* - J?4 . 342 . 7T9, 








1931 * t947« 1 448. » 092* 


3I« 


MTHD 


• 


3r5. J13-43*-^M 


t*73 


*ODC« 


• 


|A-»3 


l»7« 




a 




lOM 




o 




?M 




A 




3M 




A 




3IZ 


^^h* -A- A Aft 

^Cl t_CL 






ait 




Q 






«»c 1 i^rc 


A 




aD7 


ASCll.CK 


a 




210 


asc I tjfC 






ai7 


a9C 1 I.NO 


a 






ftSC I l_KO 


a 




a* 1 


•«II_PC 


A 




a»» 








ao« 


ASCfJ sc 


a 




213 


«?C 1 IJSt 


A 






AOT H0_« V_COt>C 






«•« 


»ACK_U^_Cr » 


A 


M. m. 






A 




914 




il 


4Ai,^*3,9l 0 








4, * 




SAC ^U^^**OfTE 


il 




4*7 




A 










1*49 






t 


1 . 2079 






A 


17*5 


44 




a 


1790 


a4i 


SCHC. 


A 


39* . 798 * 344 ^ 584 , 988 


340 


eclto 


A 




laa 




A 




93 


• |AS " 


u 




9« 




A 








E 




lt«« 




ft 




1833 




Q 


199;- 


!«• 




A 








A 




1*49 


ccc_o^op_cm» 


A 


I47r 






A 




m*? 


CH*„4a 


D 




I90« 




A 


4ri 


ItM 


CHINOAU" 


A 




73 


CM NO.FITEQ 


A 


I9t9. 1**9, 190* 






A 




MM 


COLD_STftPT 


A 


14(1 


99 




A 


431 .l£2». l£2». t;3e. t 


104 


CONV^ND BIT 


A 


i33r 


I 17 


COMV_$ELCC r 


A 




1993 




A 


»9r5 


t974 


CP»«v^Sli_t 


A 






CO»«'2si#~8IT_aC 


E 


tt«2. 1977. 2099 


»9»9 




A 


i9r*. i*»i . 19*7 






E 





MS. 999 t99-»»8.90l.*t9,9*9,1P27. 1«J9 



« 1*0 



I 
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CROSS REFERENCE TABLE 







TTPt 


KEr EREHCES 




PVTDU CTaT 


N 


530^9o2j 876 


1 4 

1 ^ oo 




R 


1459 


t fi7n 

t O r W 


r UKCtD^Or r 


A 


1661 


t AA^ 
1 DDO 


r UKVtl/_UN 


A 




1 

1 OSw 




H 


1544 






A 


1 454 


t AAA 




H 


1256 


1 1 


C AB AD A ^ AM9 

r URvHRD^Cunc 


A 


1448 


t A7A 


r ukuhkd^ junp 


A 


1434 


t 




A 


1847, 1853 


f 
1 




jk 
A 


470 




r- Awn^upr 


H 


1141,11 44 ,l1?0,tt 33 , 1 


1 1 A 1 




A 

H 


I 1 43* 1 1 47 




nw^v 3 lie AW 1 V 


A 

H 




^AO 


rlDU fc_TX^5THK7 


jk 

A 


1 696 




li f C TnO V If PC A 


H 


459,735,824 




nuft 


A 


t f 90 


nurfoHn i 


A 


44VA 

1 1 52* 1 156 


1 37 
1 & r 


uen t crf% 


A 






t DP 1 CT 


R 








R 


^ A A 

780 


r 


T DP CmDTV 


A 




7QA 


f DP PVICY 

1 i»r_t Al ST 


A 


783 


r f ^ 


IBF^INTERRUPT 


A 






IBP_I1EM0 


A 


823 


MA 

98 


I BF_OVER_FL0W 






Bli3 


IBF^PflCKET 


A 


799 


840 


VA^ m**^ 

IBF_REt 


A 


788 > 826, 834 


830 - 


•IBF_SET 


A 




1 01 


IC^BtTE 


A 


1333* t377, 1467, 1636 




I C_DROP_OEV I CE 


E 


1388, 1470, 1657,2058 


1 V J 


YA AU^^ 

ID.ByTE 


A 


1164.1180, 1931,1960,2 




ID_OROP_DEVICE 


E 


1 165, 1335, 1952,2026,2 


1 69 


IM&EX__H1ST0RV 


A 


460,724,736,803,823 


A A 

B2 


iNDEX_RX_1 


A 


427, 1676 




Y ftj Ai*0 AU A 

I HDEK_RX^2 


A 


4*f 1 ,742,753 


O J 




A 


423,776,796,831 




I HPfc K^TX^Z 


A 


44 0 




I HI T_AUTHO_TBL 


A 


463 






A 


465 




fiJTT ^f*lAP ■ D 

Irf J T_^COPt_LP 


A 


1838 


t 7A7 


TMIT PU ff 
♦ fij l^feV^ I 


A 


I75D 




T LI T T PW T T MPD 


A 


4r 3 


1761 


lMIT_JUriP_LP 


A 


1764 


1753 


iHiT^Junp Teu 


A 


515 


93 


IHHrPOlNT 


A 


1738 


1737 


IHlT_Tlf1_LP 


A 


1740 


1735 


IHIT Tin TBL 


A 


514 


1792 


INIT.VIEU LP 


A 


1799 


1790 


init^viewItbl 


A 


464 


1757 




A 


1755 


235 


INTIOFST 


A 


288 


236 


INT30FST 


A 


292 


234 


IHT^OFST 


A 


296 


75 


ainiP_«ODRESS 


A 


1759 




UUI1P_ADRS_IHIT 


E 


1989,2015,2076 




NlUnP_rtDRS_INI2 


E 


1980, 1988,2077 
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I 

t 

t 

t 



r 
I 



167, I 170. 1931 , 1934, 1954 



I 
I 



t 

• r 



007,2024,2034 
057 
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CROSS PEFEREMCE TABLE 



LINE* SYMBOL 



TYPE 



t782 
1775 
1271 
130 
160 
1993 

205 



JUH 
JUHKO 

ICHY_rtPPLlCAT 
KEV^DATft 

Y_D A T A^S T AC K 
KEY_DEPRESS 
KEY OPERATIOH 

keyIpush_code 
leo.view.tbl 

LOAD.FROM_DROP 
LOAD^TO^DROP 

LOY " 

LOZ 

LP1 
LP 2 

LSB.LED 
HAIH^LOOP 
MAIM.START 
KIHUS.KEY^CODE 
nOV_lllNIT . 

nov"i_ST 

«0V_2_ND 
MSB^LED 
MULT I 
HUL_ADR 
WUL_MO 
MY aDRS 
MY^ALOHA 
HEXT_CO_AOPS 
HOW_EVEHT 

HO_SEHD 

obf_bf.byte 
obf_bf_cmd 
obf"bf_id 

06F BF K 

obf"ihterrupt 
obf^hemo 

obf_new 
obf_packet 

OBF_RET 
obf RET.1 
CHE SEC^TIMEP 
OHOFF.KEY.COOE 

OP INITIAL 
OP*"SPU_OFF 
PACE.MEM 
PACE.Sy 
PAY CROUP_t 
PAyIcR0UP_2 
PC„CODE 

pc fc exist 
pcIfc"list 

PLUS_KEY„CODE 
POLLTNC_$Ea 

POP.ALL 
P0«ER.OET_CttD 

138 POUERIfEED 



873 
876 

1812 
1821 
125 
1256 
424 
197 
1371 
1363 
1356 
126 
1871 
108 
191 
1016 
1014 
76 
121 
1960 
116 
114 

115 

113 
679 
736 
755 
722 

759 
700 

131 
196 



175 
90 



61 

137 
65 
193 
1223 
222 



A 

A 

A 

A 

A 

A 

E 

A 

£ 

E 

E 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

E 

E 

A 

A 

E 

E 

A 

A 

A 
A 
A 
A 

E 

A 



1785 
1776 
1258 

1387,1469^1997,2030 

161 
1971 

1271,1472,2065 
1996 

1664,2069 

1142.1151,1168,1932,2054 

1650,2055 
868 

871 .875 

1816 
1827 

1272,1279 



1364 
1354 



1896,1899 
1643,1871 
1843 

1000, 1 002 



1311 ,1331 
1568 



114,115,116>117>446,688,689,690,755 



734 

740 

700,712,720 

703 

457 

1756,2074 

1670,2073 

450,733,822 

451,950,996,1020 

1490,2080 

1492.2061 

1833 

1773 

1216 

1140, t 149,2053 
432 
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TYPE 


REFERENCES 


202 


POWER OFF COC^E 


A 




20f 


POWER ON CODE 


A 




1 28 


PPV LED 


A 




55 


PROGRAflVEPS 1 ON 


A 


503,517 


22t 


PUSH ALL 


A 




276 


rah^clear 


A 




279 


RftM CLEAR LP 


A 


231 


1 972 


RECENT ON 


A 




203 


RECENT ON CODE 


A 






ppt rasp CDBF 


A 
M 






n w w 1 V r> 9 w & 


a 




719 


RESPONSE CHK 


A 


697,699* 7 09, 71 6 


745 


RESPONSE TPNS 


A 


750 


71 1 

• • ■ 


RESPONSE VAL 


A 


707 


2044 


RESP 84 NRET 


A 


2021 




RESP STATUS 


A 


1966 


2004 


RESP^VLF^ERR 


A 




1415 


rettThz " 


A 


1407 


92 


REVERS CHANEL 


A 


449,575. 1572, 1585 


V &I 


RUM 


A 


1464 




RUM COHVERTFR 


p 


1 346, 1666^2071 


1 038' 


CRC EPR 


A 

r ^ 


993 


56 


R xZcRC^E R RO R 


A 


1 038, 1 039 


57 


RX CRC OK YO 


A 


994 , 995 


990 


rx;""imteprupt 


D 






RX RCV 


ft 




1 042 


RX RECEIVE 


ft 


992 


1 022 


RX RET 


ft 


1 004. 1 009, 1 040 


198 


^ w n rw w i 


ft 




S9 


fiCOM nODE TL AC 


ft 


467 


V 




A 




o 


o wKu_^rin 






a 






521 


r 




A 
M 


51ft 


1 Aft 






1 ^9 1 ft 151 1 575 
i*f7f l^v^ P^r^ 




<\PHb mn PP^p 




1 570 


1 ^ t 


CFMn n ATA DlIPP 






1 

1 •» » 


QPiir^ PMAPi p 

rij/ rf H o 




149 1559 


I 552 


SENI> PUNC MOD 




1 496 


1 49 


SEND INDEX 


ft 




200 

4» V V 


SEND KEY CODE 






224 


SEND MAX 


A 




I5&6 


SEND RESPONSE 


A 


t ^ w V 


2043 


SENS STATUS 


A 


203? 


561 


SETCOli 


A 


347,351 ,355,359.36 


1675 


SPEC J AL_SPU_1 


A 


2049 




SPU_CLEAR_DISP 


E 


1205.2062 


144 


SPU_CnD_BF 


A 






SPU.LED.DISP 


E 


1665,2070 




SPU.RELAY^OFF 


E 


1204,2061 




spu_status_req 


E 


1 166,2043,2056 


177 


STACK END 


A 




178 


STACK^TOP 


A 




1619 


STORE^HEWORY 


A 


1548 


1635 


STOR_HEn 5517 


A 


1626 


1627 


ST_TRNS2 


A 


1 632 


1639 


ST~TRNS3 


A 


1637,1644 
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RCFCRCNCC TABLE 



tt9 



1991 
l4tS 

1«t 

1392 
193 
1394 
1374 
1301 
1344 
1297 
74 
79 
T» 
134 

132 
133 
144 
93 
1743 

t4«9 
143 
142 
t4t9 
1444 

'tU 

1499 
194t 
1443 
133 
40 



2014 
443 

444 

t94* 
1893 



8 w njoji 
•-^-"-•^ 

TWf7_8_C« 
TIKEHI.OTST 
TltlC4 HCTIVC 

T I ntmjcHit 

TIRCff COUHTtR 
TI«EI»_OP«tK»T 

TlHC»_OOT_CODt 

TlnCR TOS 

TlHCR.TOBl 

TI«CR.TYPt_2 

TIHCt.YO 

TlBC_T(WLt ^ 

TO_CCC 

TUHtft C8L 
TtmER Of 
TOHnilD2 

TII^»USV_FLAC 
TX_CCC.H_RCr 

TX.CCC_RUH 
TK^LCHCTM 

Tx Rim.sue 

TK_THM«2 
nt TfniS3 
TM UNDftH 
TX^VftSHI 
11^44 
0P64Jfr 

VXCW^OMNHCL 
ytjr CRROR.NAP 

vlfIcrr^rtt 

MIIT 
IM1T1 

IHMCCARt.DC.ON 



4 

4 

a 

4 
ft 

4 
A 
A 
4 
4 
A 
A 
A 
A 
ft 
A 
4 
A 
A 
A 
A 

A 

a 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

m 

A 

R 
A 

t 
4 
A 



RCPERCHCeS 

1939 
1393 

429.976,409,1084 
304 

1292 

300.730.819, 1297, 1301 . 1348 

1237 

1396 

1382,1384 

1332.1336,1341,1369.1373 

1303, 1306,1312, 1336, »329 
1293 

1379.1739 

439 

426 



1396 

430. 92t , 1 1 09, 1689, 1699 

1449. 1462.1494. 1496. 1498.1300,1302.1304, 1306.1308,1310.1912,1914.1914.1918,1330, I 

1333, 1334, 1336, 1338* 1340. 1336,1960,1364, 1980. 1433, 1438. 1649, 1631 . 1468. 1671 .1487 

1378.1988,1607,1617 

1394.1621 

1997.1624.1673 

1603, 1481 
1613 

1693 
1861 
1982 

1790 

1998,2009.2032 
2014 

394,399,396.397,398.399.400,601, 
448 

1667,3072 
1863, 1863 



322. 1324. 1936. 1928. 1930 
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HEWLETT-PftCKARD: 8086 A»»«i»bl«r 
SOURCE LINE 



1 '8086' 

2 ; 

4 ; 

5 SElSAKU^DOt 

6 SEISAKU_MWi 

7 SElSflKU_VYi 

8 $£ISftKU_VVt 



EQU 02H 
EQU 12H 
EQU 53H 
EOU 2 



; V«r«lor* Mo 



9 








10 




<« 


Appl ication >>> 


\ \ 








12 








13 






BV n.TANAKA — 


14 








15 




Function 




16 




< 1 > 


SPU K«y Control 


17 






6 Drop / 4 SPU < 2ntf Sub»crib«r 


18 








19 


; **«i9i» 


f.2> 


R«A 6»ck ijp 


20 


; ***** 






21 


;•**** 


<3> 


Hardware Checl<' 


22 








23 






0*'f Ev«nt Conv , SU , Device 



*** 



<1 > 



24 
2S 
26 
27 
28 
29 
30 
31 

32 
33 
34 
35 
36 
37 
38 
39 
40 

41 
42 
43 
44 

45 

46 eiASt 

47 ; 
48 

49 PRQGRftKVERS fON t 

50 RX CRC ERROR t 

51 RXICRC_DK_Y0 I 
32 IBF_OVER_FUOW I 

53 SCAH_HODE_FLACt 

54 VIEuICHAHHELt 

55 PC CODEt 

56 EVENT CHANNEL 

57 ; 



Off S«nd 
£v«nt 



R«wr<s* D«t* Send 
Ev«nt LED On 



tstss$ 



«< Bug Lljt >>> 
2< 2nd Sub. de Conw«trt*r On/Off g» okashxi 



EQU OOOOH 



EQU 


BIAS 


4 


DS 


4 


EQU 


BIA$*4 


t 


DS 


4 


EQU 


BIA3+8 


t 


DS 


4 


EQU 


BIAS<^12 


i 


DS 


2 


EQU 


BlAS+14 


■ 


DS 


X 


EQU 


BlAS-^16 




DS 


8 


EQU 


BIAS'*^32 




DS 


8 


EQU 


BlAS-^48 


■ 


DS 


8 


EQU 


BIAS456 
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SOURCE LINE 



58 
S9 

eo 

61 
62 
63 
64 
69 
66 
67 
68 
6^ 
70 
71 
72 

73 
74 
75 

76 
77 
78 
7^ 
80 
61 
82 
83 
64 
85 
86 
87 

88 
89 
90 

9t 
92 
93 
94 

95 
96 
97 
98 
99 

too 

101 
102 
103 
104 
105 
106 
107 
108 

109 
110 
1 1 1 
112 
113 
114 



PC FC LIST( 
BftSIC.AUTHOr 



1 

A200HI 

CH_NO_FREQ 
T IHE.TftBLE i 
JUMP.flDDRESS I 
HEXtIgO_«DRS ; 

* 

TO^DROP t 
T0I[CCC r 

DS2: 

1NDEX_RX_1 I 

INDEX_TX_1 : 

.CTRL 1 : 
CTRL_1_C0UMTt 

xhdex_r:<_2: 

IHDEX_TX_2; 

CTRL.2 : 
CTRL_2_C0UHT i 

paceIsS I 

ECH0Zb»CK_FLAC : 
REVERS.CHftNEt i 
TX BUSY_FLflG: 
BPSE.POINTi 
IMIT_POINTt 
BINftRY.LEDi 
ECHO_BACK_ADRS i 

COHV_MO : 
OROpZhO : 
IC^BVTE: 
DEVICE.NO: 

XD.BVTE: 
CONV_NO_BlTi 
DROpZnoIbIT: 
DEVICE.NO.BIT: 

rtUL_ADR 
EXTRM.STftT 

te«p_Jr_ch 



OBF.BF_M t 
OBF^F^CMO J 

OBF~BF IV I 

obf^bfIbyte t 

COHV_SELECTi 



EQU BXAS^I28 
EQU BIAS'^256 
EQU BIAS+256'^128 

I Bins-^si: 



rS 128 
DS 128 
D5 U8 



ECU 
EOU 
EQU 
EQU 

EQU 

EQU 
EQU 

EOU 

EQU 

EQU 
EQU 

EQU 
EQU 

EQU 
EQU 
EQU 
EOU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 

EOU 
EOU 
EQU 
EOU 
EQU 
EOU 
EQU 
EQU 



200H 
A200H 

AZOOH^IOOH 
A200H+f80H 
A200H+200H 
48 OH 

0500H 
060 OH 

070 OH 
0S2*2»I 



DS2+2*3 
DS2*2*4 
DS2-*-2*5 
PS2*2*6 
DS2+2*7 



DS2*2*9 
052+2*1 0 
DS2*2*1 1 
DS2+2*12 

0S2+2*t3 
052+2*1 4 
DS2+2*15 
052+2*1 6 



DS2+2*19 
052+2*20 
DS2+2*21 
DS2+2*22 
DS2+2*23 
052+2*24 

DS2+2*25 



051 I 



EQU 052+2*29 
EQU 032+2*30 
EQU 052+2*31 

74 OH 

EQU 052-^2*32 
EQU 0BF_BF_H+1 

EQU 0BF_BF_H+2 
EQU 0BF"bF.H+3 
EQU 0BF_PF_H+16 



EQU 078 OH 



J 

• 
* 

0 



DS 256 
8*8*2 
8«8*2 
64*2 



FREQUEHCY TABLE START FROM HERE 



05 2 

D$ 2 
05 2 



I 0000 0000 



STORE t? 



4 



05 8 
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lis 

117 
1 18 
119 
120 
121 

122 
123 
124 
123 
126 
127 
123 
129 
130 
131 
132 
133 
134 
133 

136 
137 

138 
139 
140 
141 
142 
143 
144 

149 
146 
147 
148 
149 
150 
131 
132 
133 
154 
133 
136 
157 
158 
159 
160 
161 
162 

163 
164 
163 
166 
167 
168 
169 
170 
171 



SOUPCE LIKE 

HOU^EVEHT I 
BEFOI?_EVENT! 
EVEHT^ENABLE : 

LSB_LED t 
MSB.LED t 
HSB.UED I 
PPV_LED: 

KEY_DATAi 
OHE_SEC_TIllER: 
TUNER_P1 t 
TUMER_D2 I 
TUNEP.CBLi 
UP^FLACr 

PC_FC_EXISTi 
POUER.FEED: 



EQU D31 
EQU DSl^t 
EOU DSl+2 



EQU DS1 
EQU DSl-fS 
EOU DSl+6 
EQU DSl<i^7 



EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 
EQU 



DS1*9 
DS1*1 0 
DSl+l 1 
OS 1 + 1 2 
DSl+t3 
DS1*14 

DS1-H5 
DS1+17 



DS16t 

DROP_CnD_BFt 
SPU_Cni>.BF : 
FR0W_OBF_BF i 

SEHD.EHABLE! 
SEND.ADDRESS : 
SEHO. INDEX: 
SEHD„C«D_RESP: 
SEH!>~DAT6 BUFF: 



EQU 80 OH 
EQU DS16 
EQU DSie-Me*! 
EQU DS1 64-1 6*2 

EQU DS16-»^16«3 
EOU SEND_ENAeLE-*-1 
EQU SENd3adDRESS4-2 
EQU SEHD~ADCRESS'*^3 
EQU SEND ACDf^ESS't-4 



EVENT_NO_FREQ! EQU 90 OH 



HELP I 

t 



EQU OAOOH 



KEV_OATA_STACK: 
ECU_ADDPESS : 
TX_LEHCTH: 
TX_COnMAND: 
TX~eUFFEP i 



EOU 1000H 

EOU KEV_DATA STACK4.te*64 
EOU ECU_ADDPESS+2 
EQU ECU_ADDRESS+3 
EQU ECU~ADC'RESS*4 



I 

TlMER_COUHTEft: 

INDEX.HISTORYi 
HISTORY.BUFFER: 



EQU 2000H~4 
EOU 2000H-2 
EQU 200 OH 



PAGE HEM: 



STACK.EHD i 



EOU 3000H 
EOU 39FFH 



0167237 



; DS 16 
t DS 16 
; DS 16 

' ; OS 1 
; OS 2 
; DS 1 
f DS 1 
; OS 123 

; DS 236 



; DS 16^649 10^4 

: DS 2 

: DS 1 

: DS 1 

: DS 236 
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SOURCE LINE 



1 9^ 

1 r Z 




EOU 


4000H 


173 


1 






1 74 




8ACK 


_UP RAn Ai 


173 


J 






176 


ES^BHCK^Ur t 


EQU 


0 


1 77 




EQU 


200H 


I/O 




EQU 


400H 


1 r ^ 


■ 






1 O V 


PVPHT TIMER t 


EOU 


6D0H 


1 PI 








1 

1 9» 


■ 
i 






1 WW 






> 09 


J 








Mtit kin 


EQU 




1 0b 


TT METD miT pnf^P * 


?OtJ 

C WW 


Q 


187 


PLuS_KET_Cui>t 1 


EQU 


10H 


S88 






tin 


1 89 


HUTHO^KET_CuPE 1 


EOU 


t2H 


1 90 


ONurF_KET^CUPfe : 


C All 


f 


1 91 


niNUS^KET^CuPE ; 


E0U 


f 

1 *rf 


1 92 


S tHN^KtT_WUl/t 1 




1 wn 


t A9 




P All 


1 on 


1 94 






I7H 

p ■ mm 


1 93 




EQU 


t8H 


1 7D 




EOU 


19H 


197 


RECENT_OH_CO0E : 


EQU 


tAH 


1 TO 


KtUtHQC_UUI/t • 


EQU 


1BH 


199 


ICEY_PUSH_CODE : 


EQU 


1CH 


200 


J 






201 


flSC I I_ER : 


EQU 


4572H 


202 


ASCI I^AU: 


EQU 


4135H 


203 


ASCI l_SC X 


EQU 


5343H 


204 


ASCI I_.FC J 


EQU 


4643H 


205 


ASCI I_PC ; 


EQU 


5D43H 




ASC 1 J_tL> : 


EQU 


434CH 


207 


ASCII_SE: 


EQU 


334 3H 


208 


ASCII.AO: 


EOU 


4164H 


209 


ASCII_DE: 


EOU 


6443H 


2tO 


ftSCII.HU: 


EQU 


0D49CH 


21 1 


ASCII^HO: 


EQU 


0D4OCH 


212 


ASC1I_C0: 


EOU 


43DCH 


213 


ASCII_PR» 


EQU 


3072H 


214 


» 






215 


PUSM_ALL : 


EOU 


6 OH 


216 


POP_ALL ; 


EOU 


61H 


217 


■ 






210 


SEHD.MAX r 


EQU 


64i»2 


219 








220 








221 
222 




1 / 


0 Port 


223 
224 


DROP.CHD.PORT i 


EQU 


082H 


223 


DROP_OATA_PORT i 


ECU 


08 OH 


226 


ECU.iL'^I^ORESS 1 


EQU 


0102H 


227 


ECU~L ADDRESS: 


EQU 


01 OOH 


228 


INT OFST 


EOU 





DS 512 
OS 312 
DS 312 



I DS 128*6 



0A0H-«-C5»4> 
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SOURCE tIHE 



1 000 &C3003 

1003 B700 

1005 8AtE2C07 

1009 02DB 

100B SBOEtCO? 

lOOr 8908 

ion C3 



iota BE8003 

1015 B700 

1017 8AIE2807 

lOIB 02DB 

tOID BBOEICO? 

1021 89D8 

1023 C3 



1024 BEB003 
1027 B700 
1029 8OIE2C07 
102D 80F30I 

I 030 02DB 
1032 8BOE1C07 
1036 8908 
1038 C3 



1039 
1 03A 
103O 
I 03F 
1041 
1 045 
1 048 
t04C 
1090 
1053 
1037 
1058 
I 039 
I05D 
1061 
1 065 
1069 



56 

E84E00 

2204 

7418 

3A262807 
80E4rE 
B8262C07 
8A262407 

80E406 
88262607 

5£ 
C3 

8A262807 
8B262C07 

8A262407 
89262607 
5E 



229 INT10FST 

230 IUT30FST 

231 TIMEPI OFST 

232 ACHD 

233 ACHC 

234 BCHD 
275 BCHC 



238 



240 

242 
243 
244 
243 

246 
24 7 

248 
249 
250 
251 
232 
233 
254 

253 
236 
257 

258 



JUMP_At»PS_IMIT : 



t 



260 JUMP hDPS nnz: 

261 

262 



266 
267 

268 1 

269 CONV TO_DROPt 
270 

271 
272 



274 
275 
276 



278 

279 
280 

231 HIROKO: 



EQU 
EOU 
EQU 
EQU 
EQU 
EQU 
EQU 



52 

60 

72 

00 
04 

02 
06 



ORG lOOOH 



no V SI. JUMP^At'DPES 9. 
nov BH.O 

MOV PL.El^_e\TEl 
ADD BL^BL 

MOV c::.ciMrT ponu) 
MOV tsiUB:<)~c;: 



2B4 



MOV 5 1 , JIJHP_mC'DRE 5S 
MOV BH,0 ~ 

MOV BL.CIC BVTE3 
ADD 6L.8L 

MOV CX,CIHIT_P0INT3 

MOV csdcb.xjTck 

PET 



MOV S I , JUMF_*iDC'PESS 

MOV BH,0 

MOV BL, CID BVTEJ 

XOR Bl.,1 

ADD BL^BL 

MOV ex. CIMIT^POINTJ 
MOV CSl JtB:t3TcJ< 
RET 

Converter • Drop 

PUSH SI 

CALL COHV_?V^eiT mL 

AND AL.£S73 * . 

JZ HIROKO 

MOV AH^CIC BVTE3 

AND AH,OFEH 

MOV IID.BYTE7.nH 

HOV AH, CC0tlV_l*03 

AND AH,06H ~ 

MOV CDP0P_N03,AH 

POP SI 
RET 

HOV AM,CIC_BYTE3 
HOV CID.BYTEJ.AH 

MOV AH.TC0MV_»I0 3 
MOV CDP.0P_N0T, AM 
POP SI 
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t06A C3 



1 oee 

1 06C 

I oer 

1071 
1073 
1D75 
1079 
107B 

1 orF 

1 063 
1 083 
1089 
108A 



E81C0O 
2204 

7402 
BOOl 

BA262C07 
OAEO 

88262807 
8A262607 

o^eo 

88262407 

SE 

C3 



1 08B 6E9007 
t08E 8700 
t090 8A0E2607 
1094 03F1 
1096 £88505 
1099 C3 

109A 90 
109B St 
109C 96 
1 09D EBEBFF 
lOflO 2204 
rOflZ 9E 
10A3 Z9r 
i 0O4 9a 
10A9 C3 



10O6 
I0n7 

10A8 
1 OAC 
1 OAE 
1 OBI 
1 065 
tOB7 

1 0B9 
1 088 



90 
51 

8A262C07 
8AC4 
80E407 
88262607 

81 03 
D2C8 
24 07 
A22A07 



10BE E91800 



10C1 50 
10C2 51 
10C3 9A262807 
1 0C7 8AC4 
1 0C9 80E407 



SOURCE LIHE 



287 1 

288 ; 

289 OROP_TO_CONVt 

290 
291 



294 HIROYOt 



298 



300 
301 

302 ; 

303 ; 

304 CONV_SW_BIT_ALt 

305 
306 
307 

308 
'309 

310 t 

311 CONV_SU_FLAC i 

312 " 
313 

314 
315 
316 
317 
318 
319 

320 } 

321 ; 



RET 



PUSH SI 

CALL C0HV_SW.BIT.AL 
ANE> AL.CSn 
JZ HIROYO 
nov AL, 1 

nOV AH,C10_BYTE3 
OR AH/AL 

nov CIC_BYTE3,AH 
MOV AH,COR0P.»«03 
OR AH,AL 

nov tC0HV_H03,AH 
POP SI 



MOV SI,COHV_SELECT 

nov CH,o 

nov CL^CDROP.HOl 
ADD SI,CX 

CALL DEVJCE_BIT_AL 
RET 

PUSH AX 
PUSH CM 
PUSH SI 

CALL COMV_SU_BIT.AL 
AHD AL^CSn 

POP SI 
POP CX 
POP AX 
RET 



ID.BYTE 



DROP.HO , DEV1CE_H0 



323 ID.DROP.DEVICE 



329 
330 
331 



PUSH AX 
PUSH CX 

nov AH.tID_BYTE3 
nov AL.AH 
AND AH. 7 

nov CDP.0P_N03.AH 
nov .CL , 3 
ROR AL.Ct 
AND AL,7 

nov CDEV1CE_H03,AL 
JHP nAKE_DATA 



A4 A3 A2 A1 
- - - A4 

0 0 0 A4 



AO D2 01 DO 
A3 A2 A1 AO 
A3 A2 At AO 



1 



IC.BYTE > C0HV_MO , DEVICE.HO 



338 1C_DR0P_DEVICE 



340 
341 



PUSH AX 
PUSH CX 

nov aH,CIC_BYTEJ 
nov AL*AH 
AHD AH»7 



» 
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SOUPCE LINE 



10CC 88262407 
10D0 BI03 
)002 D2C8 
10D4 24 07 
1 0D6 A22A07 

10D9 Boot 
t ODB eA0E24 07 
1 ODF D2C0 
tOEl A22E07 

tOE4 B001 
1 0E6 eA0E2607 
1 OEA D2C0 
tOEC A23007 

tOEF 6001 
lOFt eA0E2At)7 
10F9 P2C0 
I 0F7 A23207 

tOFA 39 
tOFB 58 
10FC C3 



10FD A00607 
nOO 3C28 
ft 02 F3 
1 1 03 C3 



I t 04 3C30 
t 106 7203 
)t08 3C3A 

I I OA F5 
t 1 OB C3 



HOC E8EEFF 
HOF 72tF 



343 
344 
343 

346 
347 

348 ; 

349 MAKE_DATAt 
350 

331 



334 



338 J 
359 
360 
361 



364 



366 

367 ; 

368 ; 



370 TO_DPOP_SPACE : 
371 



1111 

ins 

1117 
1 119 
1 118 
1 1 ID 

ntF 
iiao 

1122 
1 124 
1128 
1 12C 



8BIE0207 

8A0C 

FECI 

8A24 

8827 



374 5 
373 ; 

376 : 

377 KAZUKO: 
379 
379 
380 

381 KASUKO.R 

382 ; 

383 ; *********** 

384 ; 

383 LOAD_TO_DR0P ! 

386 " 

387 ; 

388 
389 
390 

391 LD1 ! 



46 

FEC9 
73F5 

FE 0606 or 
89»E0207 
£84703 



393 
394 

395 



397 



nOV tCONV_NO}*AH 

nov CL^3 

ROR AL«CL 
AND At,? 

hOV tDEVlCE_H03.AL 
nov AL.1 

WOV CL,CC0HV_N05 
ROt AL.CL 

MOV IC0Hy_M0_BIT3,AL 
nov AL , t 

nov CL,CDR0P_N03 
ROL AL^CL 

nov CDR0P_N0_BIT3,AL 
MOV AU,1 

MOV Ct^CDEVlCE^HOJ 
ROL AL.CL 

MOV CDEV1CE_N0_BIT3,AL 

POP CX 
POP AX 
RET 

TO_DROP Bufr«r Space ? 

MOV AL,CCTRL_n 

CMP AL,40 

CMC 
RET 

AL Ua Suujx K«i ? 

CMP AL,30H 
JC KAZUKO_RET 
CMP AL.3AH 
CMC 



A4 A3 A2 At 
. - - A4 
0 0 0 A4 



AO 02 rt DO 
A3 A2 At AO 
A3 A2 Ml AO 



TO DROP Boir«r ni ircru •*****♦-** 



;r **** * 



399 



CALL TO DROP_SPACE 
JC IBF^OVP 

MOV BX , t I HDEX_RX_t 3 

nov CL,tSI3 

INC CL 

nov AH, CSX 3 

nov IBX3.AH 

INC BL 

INC SI 

DEC CL 

JNZ LD1 

INC BYTE PTR tCTPL_n 

MOV cindex_r:;_i3,bx 

CALL IBF_UNMASK 



: Korenard Anrsnnc i » i i i < i i » » » » 



288 



1I2F C3 

n30 FP060C00 

n 34 C3 



tt35 

1 138 
1 13A 

113C 
1 140 
t 142 
1 144 

1 146 
1148 

t14A 
1 t4B 
1 140 
1 14F 

1 153 
I 137 
1158 



A00EO7 
3C01 



seiEoco? 

BAOF 
FECI 
8h£7 
8824 



46 



FE0E0E07 

891E0C07 

F8 

C3 



1 139 
I ISC 
! I5F 

11 63 
11 67 

1168 
11 6F 
1 173 
1176 



BE0008 
C60405 - 
C644 0t07 
C644 02 1 0 
C6440332 
C6440454 

C64405F0 
E896FF 

C3 



1 177 BE0008 
1 17A C6040t 
1170 C6440101 
1181 EBSSFF 
1 1 84 C3 



1 185 
1188 
118B 
tieF 
1 192 
1 194 

1197 



BE0008 
C6 04 02 
C644 01 05 
ftO24 07 
2407 
884402 
EB72FF 



1 19A A02E07 
1190 343F 
1 t9F 20068007 
11A3 C3 



SOURCE LINE 

400 RETPHr 
4 01 1BF_0VR: 
4 02 

403 
4 04 

40S ; 

4 06 L0ftO.FR0H_0ROPl 

407 

408 

409 
41 0 
411 

412 L02t 

413 

414 

415 
416 
417 
418 

419 
420 

421 
422 
423 

424 ; 

425 DPOP^nf<P_,SET : 

426 * 
427 
423 
429 
430 
431 



RET 

INC WORD PTR I18F_0VER_FL0WJ 



TO_.CCC Buff«r l?ar» toPid»su 
MOV At,CCTRL_23 

cnp AL,1 

JC RETRH 

nOV BX,CIHDEX_T>i_2: 
nOV Ct,CBX3 

INC CL 
nOV AH«CBX3 
nov tSIl.AH 
INC BL 
INC SI 
DEC CL 
JNZ LD2 

DEC BYTE PTR CCTRL_r3 
MOV tIMDEX_TX_21,eX 

CLC 
RET 



; 



434 



i 



436 

437 POWER_DET_CnO : 

438 " 
439 

44 0 
441 

442 
443 

444 ; 

445 COMV_P_OFF_CMD I 

446 
447 

448 
449 
450 

451 
452 1 
453 
454 



DROP MftP Set 



MOV SI,DROP_CMD.BF 
MOV BYTE PTP I$n,5 
MOV BYTE PTR tSI*lJ.7 
MOV BYTE PTP tSI+23.10H 
MOV BYTE PTR CS1*?3,32H 
MOV BYTE PTP CS1*43,54H 
MOV BYTE PTP CSI*53,0F0H 
CALL L0OD_T0_DR0P 
RET 



Power Detect Connarvd 

MOV SI,DP0P_CMD_BF 
MOV BYTE PTP CSI3,1 
MOV BYTE PTR CSI + H, 1 
CALL LOAD_TO1dF0P 



456 



Subscriber Power OFF Control 

MOV SI,DR0P_CMD_6F 
HOV BYTE PTR 1513,2 
MOV BYTE PTR CS1*13,5 
HOV ftL*tC0HV_H03 
AND AL,7 

MOV BYTE PTR ISI+23,AL 
CALL LOAD.TO.DROP 

MOV AL,tC0HV_NO_BlT3 

XOR AL,3FH 

AND EH0W_EVEHT3,AL 

RET 
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SOURCE LINE 



I 1A4 BE0008 
1 YP7 C60402 
1 1AA C64401 OS 
11 AE A08D07 
IIBI 884402 
t 104 E89SFF 
1 187 C3 



nee C3 

1 189 BE0008 

tl8C C604 02 

I IBF C6440I06 

I IC3 A08D07 

ftC6 247F 

I ICS 8844 02 

11CB E83EFF 

tICE C3 



1 1CF 
1 1D2 
1 1D5 
nD9 
IIDC 
I IDF 
1 1E2 
1 ICS 
1 fE8 
1 1EB 
1 1 



BEDQOS 
0604 04 

C6440103 

AD2407 

8844 02 

A0BB07 

8844 03 

A08C07 

884404 

EB1EFF 

C3 



t 1EF 50 
1 IFO 53 
IIFt 56 

1 1F2 A02C07 
11F5 50 

ilF6 E8AF00 



1tF9 
1 1FC 
t IFE 
1202 
1205 
1207 
1209 
1208 



GE8003 

B700 

8AIE2607 

80C31 0 

8AF3 

02DB 

03DE 

B202 



SubvcrSbcr Power OH Control 



nOV SI, DROP CMD BF 
MOV BYTE PTR tsT3,2 
nOV BYTE PTR tSI*n,5 
nOV AL. tTUHER_CBLl 
HOV BYTE PTR C5l4^23,AL 
CALL LOAD_TO_DROP 
RET ~ 



457 t 

458 ; 

459 f 

460 CONV P^ON^CMDl 

461 " 
462 

463 
464 

465 

466 

467 J 

468 J 

469 t 

470 CABLE.SEL CW: 
471 

472 
473 
474 

475 
476 
477 
478 

479 J 

480 ; 

481 i 

482 TUNER.FREQ CMDi 
483 

484 

485 

436 

487 

438 

489 

490 

491 

492 

493 I 

494 ; 

495 i 

496 ; 

497 RUN CONVERTER: 
498 



5«l«ct Subscribsr Cdbl* 
RET 

MOV SI,DROP_CMD_eF 
MOV BYTE PTR CSU.2 
MOV BYTE PTR CSI*I3,6 
MOV AL, ITliNEP_CeL3 
AND AL,7FM 

MOV BYTE PTR t5I*23.AL 
CALL LOAD„T0_C>ROP 
RET 



******** Toner Frequency Chanye RcqucTt 



4 

500 
501 
502 
503 
504 
505 

506 
507 

508 
509 
510 
511 

512 
513 



MOV SI,OROP_CMD_BF 

MOV BYTE PTR CSI3,4 

MOV BYTE PTR £51+13,3 

MOV AL,CCOHV NO 3 

MOV BYTE PTR"c$I+23,aL 

MOV AL«t TUNER DI3 

MOV BYTE PTR Tsi*33,AL 

MOV AL, tTUMER_D23 

MOV BYTE PTR CSI+4 3,AL 

CALL LOftD_TO_DROP 
RET 

Converter U& Ugol^a«u Progr«et 



PUSH AX 
PUSH 6X 

PUSH SI 

MOV AL,C1D_BYTE3 
PUSH AX 

CALL C0_COMVERTER 

MOV SI, JUMP_ADDRESS 
MOV BH, 0 
MOV BL,tDR0P_N03 
ADO BL, 1 OH ~ 

MOV OH,BL ; DH 

ADD BL,8L 

ADD BX.SI : BX 

MOV DL,2 ; DL 



First ID^BYTE 

Flrrt SPU JUMP_ADDRESS 
First SPU No. 
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1200 E88AFE 
1210 7320 



1212 88362007 
1216 88162^07 
121« E87DFE 
121D 7303 

121F E84000 



222 83031 0 

223 80C608 



1 
1 
1 

122f) 80rA06 
1220 73E3 
122F E31O00 



1232 88362007 
1236 88162A07 
123A E85DFE 
1230 7403 

123F E82000 

1242 83C310 

1243 600608 
1248 FEC2 
124« 80Fft06 
1240 73E3 

124F 38' 
1230 A22C07 
1253 E830FE 
1236 A08007 
1239 243F 
1258 A281 07 

123E 3E 
125F 3B 

1260 58 

1261 03 

1262 8B0F * 
1264 3eOE1C07 

1268 7430 
1260 33 
126B 32 

126C 8A268007 
1270 F6C4C0 

1273 73 OE 
1273 32268107 
127« 84262E07 
1270 7410 
127F 8A268007 
1283 F6C480 



SOUHCE LI HE 

314 
313 

316 t 

317 > 

3l6 COHVO_VIEU_CKi 

319 ~ 

320 

321 

I 



324 ; 

323 COMVO.HEXTi 

526 
327 
328 



330 

331 I 

332 C0HV1_VIE«_CK 



534 



337 



539 C0NV1_HE)«T: 

340 

341 

342 

343 

344 ; 

345 0OHV_OP_EMOt 
346 

347 

548 

549 

550 

551 ? 

S5Z 

553 

55* 



556 ; 

537 COMV^SUBt 



359 
560 
561 
562 ; 



564 



567 
568 
369 

370 AYftO: 



CALL COHV_SU_FLftC 
JKZ COHVI.VIEW.CK 



nOV tIO_BYTE3,0H 
HOV tOEVICE.NOl.OL 
CAUL COMV_S«.FLftC 
JHZ COHVO HEXT 



CALL COMV.SUB 



AOO 8X,10H 
AOO OH, 8 
INC DL 
cnp 0L>6 

JK2 COHVO.VIEW^OI-; 
jnP COHV_OF.EHO 



; JunP.AO^RESs 

; lO^BYTE 
; CONV__HO 



MOV CI0_eYTE3>0H 
MOV CDEV1CE_H03,0L 
CALL COMV_SW_FLAC 
J2 C0HV1_MEXT 

CALL COHV_SUB 

AOO BX,10H ; 

AOO OH^d ; 

INC DL : 
cnp 0L*6 

JM2 C0HV1 VIEU.CK 



JUflP^ADORESS 

IO_BVTE 

COHV.HO 



POP AX 

nOV CIO BYTE3..AL 
CALL 10 OPOP.OEVICE 
hOV AL,CN0U_EVENT3 

ANO AL.3FH 

MOV CBEF0P_EVENT3,AL 

POP SI 
POP BX 
POP AX 
RET 

nOV CX,tBX3 

CMP CX,CINIT_P01NTJ 

J2 AKEHt 

PUSH BX 

PUSH OX 

MOV AH,tN0«_EVEHT3 
TEST AH.OCOH 
JHZ AYAO 

XOR AH,CBEF0R_EVEMT3 
TEST AH, tCONV_H0.BXT3 

J2 MOOE.SAME 

MOV AH>tH0W_EVEHT3 

TEST AH, 8 OH 
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SOURCE LI HE 



t286 


74t1 


57! 


1288 


F6C440 


572 


128B 


74 06 


573 


t28D 


ESB801 


574 


1290 


E90900 


575 








1293 


E8D90I 


577 


12?6 


E90300 


578 






579 


129? 


E8870I 


580 






581 


129C 


3B0E1A07 


582 


\2fk0 


7503 


583 


t2A2 


E80S02 


584 


12« 


5A 


585 


12A6 


5B 


586 






587 


12A7 


C3 


588 






589 


t2Ae 




590 


12AC 


8A1E84 07 


591 


12O0 


EeEB03 


592 






593 


12B3 


BE0009 


594 


I2B£ 


A 06 007 


595 


t2B9 


84062C07 


596 


12B0 


7503 


597 


t2BF 


6E0002 


598 


t2C2 


03F3 


599 






600 


t2C4 


8A00 


601 


12C6 


A28B07 


602 


12C9 


8A60Dt 


603 


t2CC 


88268C07 


604 


12D0 


D0C4 


605 


12D2 


80E440 


606 


12D5 


80CC80 


607 


t2D8 


OA2624 07 


608 


12t>C 


88268007 


609 


12E0 


E8C1FE 


61 0 


12E3 


E8D2FE 


61 1 


t2E6 


E8E6FE 


612 


12E9 


C3 


613 



12EA Be8003 
12ED 9700 
12EF 8A1C2607 
t2F3 80C310 
12F6 8AF3 
t2F8 02DB 
12rA 03DE 
12FC B202 
12FE e899F0 
1301 7525 



614 : 

615 ; 

616 ; 

617 STP^COMVERTER ! 
618 

619 
620 
621 



623 
624 



J2 AYA3 
TEST AH, 4 OH 

JZ AYA2 

CALL EV£HT_LED_MRn 
JHP nOPE^SAME 

CALL EVEHT_LED_FLH 
JHP nODE^SAWE 

CALL EVEHT_LED_OFF 

CHP CX,(BASE_P0IHT3 

JHZ AKSHA 

CALL SPg_LED_OISP 

POP DX 

POP BX 

RET 

tlOV BH, IHSe^LEDI 
MOV BL,tLSB_LEDJ 
CALL PECB1M_BX 
EVEHT Program T«lou 
HOV SI,EVEHT_NO.FREQ 
WOV AL*tM0U_EVENT3 
TEST AL, CC0HV_N0_BIT3 
JN2 CONV^EVEHT 
HOV SI,CH_KO_FREQ 
ADD SI,BX 

nOV AL.tSIltBXl 
HOV CTUHER^Dn.AL 

MOV AH,csntBx*n 

nOV CTUHER_D23/AH 

ROL AH 

AHD AH ^4 OH 

OR AH^BOH 

OR AH,tC0HV_HQ3 

WOV CTUHER_CBL3,AH 

CALL COMV_P_OH_CMD 

CALL CABL?_SEL_CMD 

CALL TUHER_FREO_C«D 

RET 



HOV 5I> JUNP.ADDRESS 

HOV BH,0 

HOV BL,CDR0P_N03 

ADD BL^IOH 

HOV DH^BL 

ADD BL>BL 

ADD BX«SI 
nOV DL«2 

CALL COHV.SW^FLAC 
JHZ C0HV1_STP_CK 



OH - First lO^BYTE 



; BX « First SPU JUMP_AODRES 
J OL • First SPU Ho. 



627 ; 
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SDUPCE LINE 





• 


£9R 
0^0 


f 






1 3D3 








nov 


CID_BYTE3,DH 


1 30r 




I&3A 




HOV 


tOEVICE_M03 .DL 


1 3 DB 




00 1 




CftLL COHV_SW_FLftC 


1 30E 


r 9 Uo 






JN2 


STPCO NEXT 


1 3 1 0 


OD nCT t ^ 
0I7 U& I U II r 






nov 


CX,CINIT_P01NT3 


1 3 1 ^ 


^ V Ur 






CHP 


tBXJ^CX 


1316 








JNZ 


COMV^VIEM^YET 


t 9 t D 

1 3 I O 


O^r^f A 
o^w^ t u 




STPCO HEXT t 


ADD 


BX, |7h ; JUnP_ADDRESS 


1 3 1 B 


0 AO 


637 




ADD 


OH, 8 ; ID.BYTE 


1 o * t 




638 




INC 


DL ; C0HV_N0 


1320 


9 OF A 06 


639 




CrtP 


DL,6 


1323 


73[>E 


640 




JMZ 


CONV0.$TP_CK 


1 

t ^ 


^ 7 & A W V 


641 




JMF 


CONV_ylEuIsTP 






642 


t 










643 


C0NV1 STP CK: 


nov 


tID_BYTE3,DH 






644 




nov 


tDEVICE.HOJ.DL 




C867FD 

■ ■ mr 


643 




CALL COHV_SW_FL«C 




Afi 


£46 




J2 STPC1.NEXT 


1335 


8eOE1C07 . 


647 




nov 


CX,CINIT_P0INT3 


1339 


39 OF 


648 




cnp 


C8X3.CX 


1 338 








JH2 


COMV_VIE«_VET 


1 3oP 




6S0 




ADD 


BX, I'OH ^ t JUnP_ADDRESS 


1 




'651 




ADD 


DM, 8 ; ID.BVTE 


1 343 








INC 


DL ; CONV_NO 


1 345 


A AC A A^ 

Bur H06 






cnp 


DL>6 " 


t 348 






* 


JHZ 


COHVt^STP.CK 




FB 




f^nui/ viTcu CTP* 


CLC 




I34B 


C3 






RET 
















I34C 


F9/ 




f^AMU V T FU VPT > 


STC 




1340 


C3 


A 




RET 








661 


; 










^ ^ 
662 

£ £ ^ 






134E 




663 




nov 


AL, tC0HV_N03 


1331 


Be 0 0 OB 


bb3 




nov 


SI,DROP_CnD_BF 


1 354 


^ ^ A J* A^ 


bbb 




nov 


BYTE FTR CSI3,7 


1 357 


A^A4 A A 

Cb44 0 1 08 


bo r 




nov 


BYTE PTR CSl + n,8 


!3S6 


6644 02 


A 

boB 




nov 


BYTE PTR CSI*23,AL ' t 


1 33E 


C644 033Z 






nov 


BYTE FTR CS1+33.32H 


1362 


C644 04S4 


670 




nov 


BYTE PTR CSI*4 3,54H 


1366 


C644 05FF 


671 




nov 


BYTE PTR tSI*53,0FFH 


1360 


C644 06FF 


672 




nov 


BYTE PTR CSI+6 3 .. OFFH 


136E 


C644 07F0 


673 




nov 


BYTE PTR CSI+73,OF0H 


13^2 


Ee97FD 


674 




CALL L0AD_T0_DROP 


1373 


C3 


675 




RET 








676 


• 










677 




SPU 


St«tus Request Coamand Create 






678 








1376 


BE1008 


675 


SPU_STATUS_REet 


nov 


SI,SPU_CMD BF 


1379 


CS04 04 


680 




nov 


BYTE PTR CSI3>4 ; 


137C 


C64401 04 


661 




nov 


BYTE PTR CSI-*-13>4 


1360 


A0ZC07 


682 




nov 


AL,CID_BYTE3 


1383 


864402 


683 




nov 


BYTE PTR CSI*23,AL ; 


1386 


C6440301 


684 




nov 


BYTE PTR CSI+3J.1 



Drop Ho 



uL 



Length 

Drop Command 

ID.BYTE 
B^'te Count 



293 



0167237 



HEWLETT-PACKARD: 8086 Avr«nbUr 



SOURCE LINE 



130A A 02 A 07 
r38D 684404 
1390 EB79FD 
1393 C3 



1394 
1397 
I39A 
I39E 
13A1 

13A4 
I3A8 
I3AB 
t3AD 
1300 
1383 



BE1008 

ceo404 

C64401 04 

A02C07 

884402 

C644030I 

A02A07 

0C30 

884404 

E899FD 

C3 



13B4 
I3B7 

t3BA 
13BE 
13C1 
t3C4 

t3C8 
13C8 
t3CD 
1300 
13D2 
1305 
1308 



BEI 008 

C604 03 

C64401 04 

A02C07 

884402 

C6440302 

A02A07 

0C28 

884404 

BOFF 

6044 05 

E834F0 

C3 



I 309 
130C 
i 30F 
13E3 
13E6 
I3E9 
I3E0 

1 3ro 

I3F2 
13F5 
13F7 
l3rA 
I3rD 



BE 1 008 

C60403 

C644 01 04 

A02C07 

8844 02 

06440302 

A02A07 

ocza 

8844 04 
6000 
884403 
E8 0FFO 
C3 



13FE BCI008 
1401 C60409 
1404 C6440104 
1408 A02C07 



689 
686 
687 
688 

689 t 

690 ; ************ 

691 ; 

692 SPU_CLEAR_DISP: 
693 

694 

693 
696 
697 
698 
699 
700 
701 
702 

703 J 

704 J **•*****•••# 

703 ; 

706 SPU RELAY_OM: 
707 

708 

709 

710 
71 1 

712 
713 
714 

715 
716 
717 

718 

719 ; 

720 ; •«»*•***.*** 

721 J 

722 SPU RELAY OFF: 



724 



726 
727 

728 
729 

730 
731 



MOV AL. CDEVICE.NOI 
nOV BYTE PTR CSI*4J,AL 
CALL LOAD TO DROP 
RET ~ 



; Status Req. Coamand 



Clear Device Display Conaand *» 



HOV SI.SPU.CMD^BF 

MOV BYTE PTR til 3, 4 

MOV BYTE PTR CSI-^13,4 

MOV AL,C1D_BYTE3 

MOV BYTE PTR tSI+2J,AL 

MOV BYTE PTR CSI+33 . 1 

MOV AL, CDEV1CE_H03 

OR AL,30H " 

HOV BYTE PTR CSli-43,AL 

CALL LOAD_TO_DROP 

RET 



; Length 

; Drop Coamand 

; ID.BYTE 

: Byte Count 



: Clear Disp. Comaand 



Relay Control OH Coaaand *********A:»***»**-*4t*«.*w» 



MOV si,sPu_cnD_eF 

MOV BYTE PTR CSI3,5 
MOV BYTE PTR CSI+13,4 
nOV AL,C1D BYTE3 
MOV BYTE PTR CSI+23,AL 
MOV BYTE PTR CSI+33, 2 

MOV AL. CDEVICE_N03 
OR AL,28H 

MOV BYTE PTR tSI*4 3,AL 
MOV AL, OFFH 

MOV BYTE PTR CSI+53,AL 
CALL LOAD TO_OROP 
RET 

Relav Control OFF Coaaand 

MOV SI,SPU_CMD_eF 
MOV BYTE PTR CS3 3.5 
MOV BYTE PTR CSl-^13.4 
MOV AL , C 1 0_B YTE 3 
MOV BYTE PTR tSl^-ZS.AL 
MOV BYTE PTR CSI+33, 2 
MOV AL, CDEVICE_N03 
Oft AL,26H 

MOV BYTE PTR tSI+43,AL 
MOV.AL. 0 

MOV BYTE PTR CSl4-S3,AL 
CALL LOAD_TO DROP 
RET 



734 

735 ; 

736 t ************ Event LED OH Coanand 

737 ) 

738 EVENT_LEO_OMt MOV SI , SPU_CMD_BF 

739 MOV BYTE PTR CSI3,5 
74 0 MOV BYTE PTR CSI+13,4 
741 HOV AL,CID„BVTE3 



t Length 

; Drop Coaaand 

; ID.BYTE 

; Byte Count 



; Relay Cont. Command 



ON 



: Length 

; Drop Coaaand 

: ID_BVTE 

; Bute Cour*t 



; Relav Cont. Coaaand 



OFF 



; Length 

; Drop Command 



01 67237 



HEULETT-Pf^CKAPD; $086 As5««bl€r 



1408 
14 0E 
1412 
1413 

i4ir 

141A 
141C 
141F 
1422 



884402 
C644 0302 
A02A07 
DC 08 
884404 

8 OFF 
8844 03 
ESEAFC 
C3 



1423 
1426 

1429 
142D 
1430 
1433 
1437 
143A 
143C 
143F 
1441 

1444 

1447 



BE1008 

C&0405 
C64401 04 

A02C07 

B844 02 

C644 0302 

A02A07 

0CO8 

884404 

8000 

884403 

E8C5rC 

C3 



1448 
144B 
144E 
14^1 
1433 
1458 
143B 
145F 
1462 
1464 
1467 

1468 
146E 



BE1008 

C60405 
C64401 04 
A02C07 
884402 
C644 0302 
A02A07 

0C10 

884404 

C6440500 



C3 



146F 
1472 
1473 
1478 

147C 
I47F 
1482 
1486 
1489 
1488 
t48E 
1492 
1493 



E88CFF 
BE1 008 
C60403 
C64401 04 
A02C07 
8844 02 
C6440302 
R 02 A 07 

DC1 0 
8844 04 

C64403FF 

E8r7FC 

C3 



SOURCE LI HE 

742 

743 
744 

743 
746 
747 
748 
749 
730 

751 I 

732 ; *•**•*****••- 

733 t 

754 EVEHT_LEt>_OFF : 

753 
736 

737 

738 

759 

760 

76 1 

762 

763 

764 

763 

766 

767 ; 

768. ; 

769 ; 

770 EVEHT_LEP_NR«! 
771 



773 
774 

775 
776 
777 
778 
779 
780 
781 

782 
783 
784 
783 



; 



786 EVEHT.LED^FLHi 
787 

788 
789 
790 
791 
792 

793 
794 
793 
796 
797 
798 



MOV BYTE PTR (SI«2}.AL 
nOV BYTE PTR C5t-»3]«2 
hOV AL, CDEVICE_M03 
OR AL,8 

HOV BYTE PTR tSZ-*-4},AL 

nOV AL^OFFH 

nOV BYTE PTR (SI«5},AL 

CALL LOA0_T0_OR0P 

RET 

£v«nt LCD OFF Cona4nd 

MOV SI.SPU.CMD.BF 
MOV BYTE PTR CSU.S 
nOV BYTE PTR C5l«^l]^4 
MOV AL>CID_BYTE1 
MOV BYTE PTP CSI-»21,AL 
MOV BYTE PTR CSt-*^?},£ 
MOV AL>CPEVICE_N03 
OR 8 

MOV BYTE PTR tSI«^4],AL 
MOV AL,0 

MOV BYTE PTR CS1+S3,AL 
CALL LOAD TO DROP 
RET 



Ev«nt LED Hor«»l Cean^nd 

CALL EVEHT_LED„OH 
MOV SI^SPU_CMD_BF 

MOV BYTE PTR 1813,5 
MOV BYTE PTR tSI*13,4 
MOV AL,CID_BYTE3 

MOV BYTE FTP (SI-»23«AL 
HOV BYTE PTR tSI^33>2 
MOV AL,CDEVICE_NOJ 
OR AL>10H 

HOV BYTE PTR [SI'^4 3,AL 
MOV BYTE PTR CSI453,0 
CALL LOAD TO_DROP 
RET 



Cw«nt LED Fl«sh Coi 



CALL EVEMT_LED_OH 

MOV si,spu_cmdIbf 

MOV BYTE PTR 1513,5 
MOV BYTE PTR 151+13,4 
MOV ftL^ClD_BYTE3 
MOV BYTE PTR tSl*23,AL 
MOV BYTE PTR tSl+33^2 

MOV AL,CDEVICE_H03 
OR AL«t0H 

MOV BYTE PTR CSI+4],AL 
MOV BYTE PTR tSI*33,0FFH 
CALL L0AD_TO_DR0P 
RET 



I ID.BVTE 
; 6ut« Count 



t Cv«nt LEC* Cont. CoftO-ind 



ON 



: Length 

Dr-op CoAAand 

; IO_BYTE 
: Bvt« Count 



; Ev«nt LED Coot. Com&3r>d 



OFF 



% Length 

I Drop Comtiand 

; ID_BYTE 

; Byt« Count 



I Ev«nt LED Hoo« Command 
Nornal 



: Length 

; Drop CoiB»«n4 

: ID^BYTE 

; But« Count 



; Ev«nt LED Mode Comn-and 
t Flash 
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SOUPCE LINE 







7?9 


t 












800 


0 






Vi«u Channtl Opcrat 






801 


* 










BEIOOO 


802 


SPU, 


VIEW 


_DISP: HOV 


SI,VIEU_CHANNEL 




B700 


803 






nov 


BH, 0 




8AIE24 07 


804 






nov 


BL. CC0MV_N03 


1 49F 




80S 






HOV 


AK.CSnCBX} 




8^4 008 


806 






nov 


AL, CSnCBXi-S] 




88268507 


807 


5PU_ 




AX! nov 


Cnse LE03,AH 


t4f)8 


^28407 


808 






nov 


CLS8_LED3,ftL 






809 


t 

0 












81 0 


b 






LED .8, EVENT_LED Oper 


1 *#Mt5 


DC 1 U UO 


31 1 

ft t 5> 


# 

On u_ 


1 rrv 


DiSP: nov 


SI,SPU_CnD BF 




C6 04D6 


813 






nov 


BYTE PTR CSI3,6 


14Dt 


C^440t 04 


314 






nov 


BYTE PTR CSI + n,4 


14B5 


A02C07 


815 






nov 


AL, I ID BYTE3 


1488 


8844 02 


816 






nov 


BYTE PTR CSI+23,AL 


1488 


C6440303 


817 






nov 


BYTE PTR CSI+33,3 


I4BF 


A02A07 


818 






nov 


AL, tDEVlCE_N03 


14C2 


0C50 


819 






OR AL^SOH 


14C4 


884404 


820 






nov 


BYTE PTR tSl*43.AL 


14C7 


C644 0500 


821 






nov 


BYTE PTR CS1*53,0 


14CB 


A084D7 


822 






nov 


AL. :lsb_led3 


MCE 


884406 


823 






nov 


BYTE PTR CSI*63,AL 


MD1 


EB38FC 


824 






CALL LOAD_TO_DR0P 


14D4 


BE1 008 


825 

826 


1 




nov 


SI, SPU CHD.BF 


I4D? 


C644 0501 


827 






nov 


BYTE PTR CSI+53,t 


14DB 


A 085 07 


828 






nov 


AL, rnSB_LEDJ 


14DE 


884406 


829 






nov 


BYTE PTR tSr+63.AL 


t4El 


E828FC 


330 






CALL LOAD TO DROP 


14E4 


C3 


831 






RET 








832 
833 








LED % EVENT_LED Oper 






834 










14E5 


8E1008 


835 


SPU LED DISFL: MOV 


SI,SPU_CnC' BF 


f4C8 


C604 06 


836 






nov 


BYTE PTP CSn.6 


14E8 


C64401 04 


837 






nov 


BYTE FTP CSI+13.4 


14EF 


A02C07 


838 






nov 


AL*CID_PYTE3 


14F2 


884402 


839 






nov 


BYTE PTR tSI-t>23,AL 




C6440303 


84 0 






nov 


BYTE PTR tSI*33»3 


14F9 


A02A07 


841 






- nov 


AL, CDEVICE_H03 


MFC 


0C50 


842 






OR AL*50H 


14FE 


884404 


343 






nov 


BYTE PTR tSI+43,AL 


1501 


C6440580 


844 






nov 


BYTE PTR CSX+53,80H 


1903 


A084 07 


845 






nov 


AL,CLS8_LED3 


1303 


884406 


846 






nov 


BYTE PTR CSI-»63,AL 


150B 


E8FEFB 


847 






CALL LOAD.TO DROP 






848 


* 








190E 


BE1008 


849 






nov 


SI,SPU_CttD_BF 


151 1 


C6440501 


850 






nov 


BYTE PTR tSI+53, 1 


15)5 


A08507 


851 






nov 


AL,CnSB.LED3 


1518 


884406 


852 






nov 


BYTE PTR tSI+63,AL 


1518 


EdEEFB 


853 






CALL LOAD_TO_OROP 


131E 


C3 


854 






RET 








855 


■ 









ation 



; Len9th 

; Drop Co»aand 

; Device/Drop 

; Bvte Count 



; Display Character Connan 
; LS8 



Data 



• 



nsB 

Data 



: Length 

; Drop Co^ftand 

: Dcvic ft/Drop 
: Bv'tc Coont 



: Diffplau Character Coi&man 
; LS8 Fissh 

; Data 



nSB 
Data 
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HEULETT-PrtCKftRO: 8086 As*«»bt«r 
SOUI^CE LINE 





O W V f ^ 


• 


OS7 t 


1 5 1 F BE 1 0 08 


9 w9 or^w_^i 


1522 C60406 




t323 C64401 04 


Oril A 


A A ^^^^ 

1929 A0«.vO« 


99 I 








863 

V V 




864 


1D3o uUwU 


863 




866 




867 




868 

^^^^ 


4 ^^"9 t)044flA 
1^4^ oa*4UO 


869 


1945 bSC4rB 


o r V 




fl71 


1 549 DC.1 UOo 


872 




873 


154F NUD5Ur 


fi74 


I5SZ 8844 06 


O r 9 


1355 E8B4FB 


fl7& 


1358 C3 






fi7R 1 








no U i 


1559 6E1008 




a A^ A^ 

135C Co 04 06 


8(19 


A #^£^^A1 A^ 

1S9F Co44 0i 04 




15o3 H02U0r 


884 


t56o BB440Z 


88S 


a A ^ ^ A^ A*k 

1969 Cb44 0303 


990 


136D A02n07 


OO r 


1570 0C50 


QOO 


1572 884404 






OO A 

99 O 




991 1 


1575 C644 0583 


892 


1379 0644 0630 


893 


15*0 E88CPB 


894 




B9S ; 


1380 BE1008 


896 


1383 C644 0582 


897 


1387 608607 


898 


156H 8944 06 


899 


1380 ESrCFB 


900 




901 ; 


1590 6E1008 


902 


1393 C6440380 


903 


1397 ft 084 07 


904 


1S9A 8844 06 


90S 


139D Ee6crB 


906 




907 : 


1SAQ BE1008 


908 


13A3 C644 0581 


909 


13A7 A08507 


91 0 


ISAA 884406 


91 1 


15AD E83CFB 


912 



SPU LED i EVENT^LED Operation 

MOV SI,SPU.CMD_BF 
HOV BYTE PTR CSn,6 
WOV BYTE PTR CSI*n,4 
MOV BL,CID_BYTE3 
MOV BYTE PTR C3I-*>2]«AL 
MOV BYTE PTR CSI*31,3 
MOV AL,CDEVICE.H03 
OR AL^SOH 

MOV BYTE PTR tSI*4l,ftL 
MOV BYTE PTR C5I*3J,80H 
MOV HL,CLSB_LED3 
MOV BYTE PTR* CSI*63,ftL 
CALL LOAD_T0_OROP 

MOV S1,SPU_CM0_BF 

MOV BYTE PTR CSI+53.eiH 

MOV AL,CnSB_LED3 

MOV BYTE PTR tSI*€3,AL 

CALL LOAD^TO.OROP 

RET 



Length 
t Drop Coi&t&-*r>)d 

; D«vlc«/Drop 
; Byta Count 



I Display Ch«r9Ct«r Connor 
: LSB FUsh 



* 



04 ba 



MSB FUsh 



0«t« 



SPU LED ^ EVEHT_LEO H«w Op 

MOV SI,SPU_CMO_BF 
nOV BYTE PTR CSI3,6 
MOV BYTE PTR CSI*U>4 
MOV AL,CID.BYTE3 
MOV BYTE PTR tSl+23,AL 
MOV BYTE PTR CSl+33,3 
MOV AL, tDEVICE_N03 
OR AL.50H 

MOV BYTE PTR tSI*4 3,AL 



MOV BYTE PTR CSI*53,83H 
MOV BYTE PTR tSl*63.30H 
CALL LOAD_TO_DROP 

MOV SI,SPU_CMD_BF 

HOV BYTE PTR tSl-*5 3,82M 

MOV AL,CHSB_LE03 

MOV BYTE PTR tSI*63,AL 

CALL LOAO_TO_DPOP 

MOV Sl,SPU_CMD_BF 

MOV BYTE PTR tSI*53,80H 

MOV AL,ELSB_LE03 

MOV BYTE PTR CSI*63,AL 

CALL L0AO_TO_DPOP 

MOV SI,SPU_CMD_BF 

MOV BYTE PTR CSl+53^81H 

MOV AL,tMSB_LE03 

MOV BYTE PTR ISI+63,AL 

CALL LOAD_TO_OROP 



; Length 

; Drop CoRtmand 

; Device/Drop 

; Byte Count 



; Display Char^cttr Com»« 



USB Flash 
Data 



* 



MSB Fl»xh 
Data 



LSB Flash 
Data 



MSB Flash 
Data 
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HEWLETT-PACKAPD: 80©6 A?renbl 



SOURCE LINE 



1580 


C3 


913 




RET 








914 




Authorize Sar«t«iruk«i 


> CV 


f 9Bt 


E8SF00 


915 


AUTHO I^AI ) 


CALL COHV_BIT_flL 


: AL « 2 


I3fi4 


361EtE07 


916 




nOV BX^UOf^C- PTR CBIHAPY. 


LEDl 


1568 


BE8001 


917 




nOV SI ,8ASIC_A0TH0 




15BB 


2200 


918 




AHD AL>CSncix] 


; Z « 0 - 


1 3BD 


C3 


919 




RET 








920 




IF PC Cod««0 Thftn Z«1 


ELSE 


tSBE 


53 


921 


PC CODE 0 KAI I 


PUSH BX 




1SBF 


56 


922 




PUSH SI 




tsco 


BE2000 


923 




MOV SI, PC CODE 




13C3 


6700 


924 




nov BH«0 




15C3 

■ ^^F^ 


8A1E24 07 


925 




HOV BL« CCOHV NO} 




I3C9 


02DB 


926 




ADD BL^BL 




15CB 


881 0 


927 




nOV DX^CSI3CBX3 




1SCD 


83rA00 


928 




CUP Dx^o 




1SD0 


5E 


929 




POP SI 




l3Dt 


5B 


930 




POP 8X 




15D2 

w 9r 


C3 


931 




RET 








932 




IF SC Mode Th«n 2*1 


ELSE 

^» ^# hto 


1503 

■ 


E83D00 


933 


SC nODE KAI : 


CALL COMV BIT AL 




13D6 


2206 OEOO 


934 




AHD AL« CSCAH tlODE FLAC2 




tSDA 


C3 


933 




RET 








'936 


t 




* 


1 5DB 


BE2000 


937 


PC CODE ADRSi 


MOV SI. PC CODE 




t SDE 


B700 


938 




nov BH . 0 




1 SEO 


8A1 E24 07 










t 












1 SP£ 


r3 




- 


OFT 
















t 

1 wC f 


^ w 




prFt*^ MAP c^PllkA* 


"uon HA 




1 ^CO 

1 Occf 








UhLL UUHV_o I t^hl 


; hl ■ z 




DC U V V 1 












D ■ u u 






MAO ^1 A 




1 Or M 


Dap o 


OA? 


M^Hrf C. * 


MAI/ AM At 


« ^ V A ^ 
r *. ■ 0 ^ 


# wr ^ 




HO 
















Hn * tOL^ i^9J 
























A n^ 9 






FECI 


452 












453 








1600 


75 EE 


934 








1602 


58 


955 




POP AX 




1603 


F9 


956 




STC 




1604 


C3 


957 




RET 




1605 


38 


958 


AKAME.CHAN: 


POP AX 




1606 


re 


939 


* 


CLC 




1607 


C3 


960 




RET 








961 




Drop No. Bit Position 


> «L 


16 08 


31 


962 


DR0P_BIT_J4L: 


PUSH CX 




1609 


8A0E2607 


963 




MOV CL,CDR0P_H03 




t60D 


B001 


964 




MOV AL,1 




160F 


D2C0 


965 




ROL AL.CL 




1611 


39 


966 




POP CX . 




1612 


C3 


967 




RET 








96 a 




Converter Bit Position 


> ftL 


1613 


31 


969 


COHV_BIT_ALl 


PUSH CX 





COHV^MO 

No 
2-0 



Z=0 



Non« 
COMV_NO 



— Mo 
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HEWLETT-POCKARO t 8006 Ass«abl«r 



1614 8A0E2407 
I61B Boot 
t61A D2C0 
I61C 39 
161D C3 

I6«E 51 

161F 8A0E2A07 

1623 8001 
1623 D2C0 
1627 59 
1626 C3 

1629 A02E07 

I62C 343F 

1-62E 20068007 

1632 C3 



1633 
1636 
1639 

163C 
163F 
1642 
1643 
1646 
1649 
164C 
164F 

1632 
1655 
1658 
1638 
165E 
1661 
1664 

1665 
1666 
1669 

1668 
166F 
1671 
1673 
1674 

1675 



B90200 
E92B00 
690400 
E92500 
B90S00 
E91F00 
90 

B90A0O 
E91800 
B91400 
E91200 
893200 
E90C00 
B96400 
E90600 

B92C01 
E90000 

53 
56 

BE 0003 

B700 

8Aie290 

02DB 

8908 



58 
C3 



1676 B81200 
t679 Bft3AFF 
167C EF 
167D C3 



SOURCE LIHE 

970 
971 
972 

973 
974 

975 > 

976 DEVICE_BIT_ALi 

977 
978 
979 
980 
981 

982 ) 

983 EVENT.TO.BASICi 

984 

985 
986 

987 J ************ 

988 nMER.02_SECt 
989 

990 TinER_04_SECi 
991 

992 TIMER_05_SECi 
'993 

994 TinER_UD_SECt 

995 TinERll.SECf 



997 TIMER_2_SEC: 



t67E BE1000 
1681 B7O0 



999 TiriER_3_SEC: 
1 000 

1001 TI»1ER_1 0_SEC: 
1 002 

1003 TinER.30_SEC: 
I 004 

I 0 05 T 1 MER_SET_CX : 
t 006 
1007 
1 008 

1009 
I 01 0 
1 01 1 
1012 
1013 
1014 
1013 > 

1016 J *********** 

1017 ; 

1016 IBF^UHMASKi 
1019 " 
1020 
1021 

1022 ; 

1023 I 

1024 I 

1023 VIEU_TBL_tEDi 
1026 



> AL 



tlOV CL,tC0HV_MO3 
MOV At^l 
ROL AL.CL 
POP CX 
RET 

Device Bit Position 
PUSH CX 

nOV CL,tDEVICE.H01 

nov AL,1 

ROL AL^CL 
POP CX 
RET 

EVEMT Mode > B«pic Mode 

MOV AL, tCOHV_N0_BIT3 

XOR AL,3FK 

AHO tN0W_EVEHT3,AL 

RET 

Tincr Set Operation 

nov CX,2 

jnP TinER_SET_CX 

KOV CX«4 

JHP TinER_SET_CX 

MOV CXp5 

JI1P T1KER_SET_CX 

NOP 

HOV CX,10 

J«P TinER.SET^CX 

nov cx,20 

OMP TIHER_SET_CX . 

HOV CX,50 

JHP T1WER_SET_CX 

nov CX^IOO 

JMP TlnER.SET_CX 

nov CK,300 

jnP TinER_SCT_CX 

PUSH BX 

PUSH SI 

nov Sl,TinE_TABLE 

nov BH/O 

NOV BU,tlC_BYTE3 

ADD BL.BL 

nov CSI3t8X3,CX 

POP SI 
POP BX 
RET 

I8F Interrupt Unaasle 



nov 
nov 

OUT 
RET 



AX,12H 
DX,0FF3AH 

DX.AX 



IBF Interrupt Unm 



Channel Table — -> LED 
nov Sl,VjEtf_CHAHMEL ; 

nov BH^O 



tID_BYTE3 



0167237 



HCULETT-PACKARD: 8086 Af5«iibl*r 



SOURCE LSHE 



t683 8A1C2407 
1687 8A20 
1609 8A4 008 
168C 88268507 
1€90 A284 0r 
1693 8B&e 
1695 C3 



1696 8A3Ee507 
169A 6^1E84 07 



169E 
16A1 
16ft4 
16A6 

16A8 
16AA 

16AC 
16AE 
16B0 
16B4 



80E30F 

80E70F 

02FF 

OSDF 

02FF 
02FF 

D2DF 
B700 

891E1E07 
C3 



1685 
1668 
16BA 

16BE 
16C2 
16C4 
16C7 

16Cf% 



BE1000 
B700 

8A1E2407 

81)268507 

8820 

A 084 07 

884008 

C3 



16C8 A 08*9 07 
16CE 3C0O 
16D0 7404 
16D2 SA 
16D3 E93D01 
16D6 C3 



16D7 E8A4FF 
16DA 
16DD 
16E0 BE8001 
16E3 
16ES 
16E8 

16ER 
16ED 



8DFB00 
7503 
BB63Q0 
8AE0 



1027 
1 028 
1029 

1030 
1 031 
1 032 
1033 
1034 
1 035 

1036 
1 037 

1038 
1039 
1040 
1 041 

1 042 
1043 
1044 

1045 

1046 

1 047 

1 048 
1 049 

1050 
1051 
1052 
1 053 
1054 

1 055 
1 056 
1 057 
1058 
1059 
1060 
1061 
1062 

1063 
1064 
1 065 

1066 
1067 

1068 
1069 
1 070 
1071 
1072 
1073 
1074 
1075 
•1076 
1077 
1078 
1079 
1 080 
1081 
1 082 
1 083 



LED_BIN_BXi 



PECSIH.BX: 



; 



LEO_VIEW_TBLi 



I 

lF_ICEY_<iO.BA8E: 



TinER_ON: 
t ******* 



OWSCAM. SEARCH* 



URI: 



MOV BL^CCOHV.MOJ 
nOV AH, CSIICBX} 
nOV AL^ CSnCBX4>83 
MOV CttSB_LEO),AH 
MOV tLSB_LED3,«L 
nOV BX,AX 
RET 



UED BX 



MOV BH,CMS8_LED3 
MOV BL,CLSB_LED3 

Decim«) to Binary 

AND BL^OFH ; 

AHD BH^OFH 

ADO BH^BH 

ADD BL^BH ; 

ADD BH^BH j 

ADD 6H>BH ; 

ADD BL.BH \ 
nOV BH ^ 0 



I BX <- 



LED 



BX ASCII D«ciDdl .■ BM Binarv 



BL»BL*<2*BH> 
eH»2«<2*BH>> 
BHb2>»<2*< 2«BH >> 
BL«BL+< 2*BH )-f2*C 2*« 2*BH > > 
»BL-*-1 O^BH 



MOV WORD PTR CBINftRY_LED3,BX 
RET 



UED > VIEU_TABLE 

MOV SI,VIEU_CHAHN£L 
MOV BH^O 
MOV BU,tC0NV_N0 3 
MOV AH,CMSB_LED3 
MOV CSntBX3,AH 
MOV AL^CLSB LED3 
MOV CSI3CBXi^83, At 
RET 



J 



* 
* 



L«st Ch«nn«l M«norv Hi Ireru 



IF KEYIH THEM GOTO BASE_R0UT1HE 

MOV AL, CKEy_DATA3 
CMF AL,TItlER.OUT_C0DE 
J2 T1MER_0H 
POP DX 

JMP BASE_R0UT1HE 
RET 



URI1 



SCAH Mode Up Ch«nn«l Saarch 

CALL VIEW_TBL_LED 
CALL LED_BIH_BX 
CALL C0HV_B1T_AL 
MOV S1,BASIC_AUTH0 
DEC BL 
CMP BL,0 
JHZ URIt 
MOV BX,99 
MOV AH^AL 
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HEULETT-PACKftRD I 8086 Asr*nbl«r 



LINE 



16EF 2220 
!*6F1 74FD 
16F3 £96200 



16F6 
t6F9 
16FC 
16FF 
1702 
1704 
t707 
1709 
170C 
170E 
1710 
1714 
1716 



E88SFF 

E99AFF 

E814FF 

BE0001 

FECB 

eOFBOO 

7303 

BB6300 

8AE0 

2220 

22A08000 
74EC 

00 



1719 
17tC 
17tF 
1722 
1725 
1727 
V72A 
I72C 
172F 
1731 
1733 
1737 

1739 



E877FF 
ESFtFE 
BE0001 



80FB64 

7203 
BBOlOO 

8AE0 
2220 

22008000 

74EC 

E91C0O 



173C 
173F 
1742 
1743 
1748 
1 74 A 
I74D 
t74F 
1752 
1754 
1756 



E954FF 
EBCEFE 
BE8001 



80FB64 

7203 

6B01 00 

BAEO 

2220 

74F0 



1758 EBCEFE 
175B E80A00 
175E Ee54FF 
1761 E847FD 
1764 E841FB 
1767 C3 



t 



1 084 
1 083 
1086 
1 0B7 
1 088 

I 089 

1090 OU_PCFC_SEARCH( 

1091 " 
1092 
1093 

1094 UKIt 
1095 
1096 
1097 

1098 UKItt 

1099 

11O0 

I I 01 

1102 
1 1 03 ; 
1104 ; 
1103 ; 

1106 UP_PCFC_SEARCH: 
1 1 07 
1 108 
1 1 09 

1110 uni 1 
1111 

1 1 12 
1 113 

1 114 Unil : 
1115 
1 1 16 
1 1 17 

1118 

1119 ; 

1120 ; 

1121 ; 



1122 UP SCAN.SEARCH 

1123 
1 124 
1125 

1126 UKA: 
1 127 
1 128 
1129 

1130 UKA1: 

1131 

1132 

1133 I 

1134 UD_COHV_J>ISPt 

113S 

1136 
1137 

1138 
1139 
1140 } 



AND AH.CStlCBXS 
JZ URI 

J MP UD^CONV.DISP 

PCFC Mod* Up Ch«nn«l Search 

CALL VIEW TBL.LED 
CALL LED_BIN.BX 
CALL COMV.BIT_AL 
MOV SI,PC_FC.LIST 
DEC 6L 
CMP BL^O 
JNZ UK II 
MOV BX^99 
MOV AK^AL 
AND AK,C3X3CBX] 
AMD AH,CSI+1283tBX3 
JZ UKl 

JMP UD_COHV_DISP 

PCFC nod* Up Ch«nn«l Ssarch 

CALL VIEU_TBL_LED 
CALL LED_8IN_BX 
CALL COHV^BIT_AL 
MOV SI,PC_FC_LIST 

XHC BL 
CMP 8L»100 

jc unii 

MOV 8X,1 

MOV AH^AL 
AND AH>CSI3CBX3 
AND AH>CSl<M2e3CBX3 
JZ UMX 

JMP UD_C0HV_D1SP 

SCAN Mode Up Channel Search 

CALL VIEU_TBL_LED 
CALL LED_BIN_BX 
CALL CONV_eiT_AL 
MOV SI,BASIC.AUTH0 

INC BL 

CMP BL«100 

JC UKA1 

MOV BX.1 

MOV AH^AL 

AND AH,£5I3CBX3 

JZ UKA 

• 

CALL EVENT_TO_BASIC 
CALL BIHDEC_LED 

CALL LED_V1EU_TBL 
CALL SPU_LED_DISP 
CALL CO_COHVERTEP. 
RET 
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tou»«:c LiNt 



1744 

tTTA 



»ret 

•ocie* 
•lessen 

«9ttft407 

•snn 07 



I7» Ft«i>rc 

t7»( 7404 
17*8 904393 
I7»* C3 

I79C tazrrc 

I7»F 73D4 



I7»t 
t7*4 

f7« 



C3 

084190 
C3 



I7« 
ir»o 

17V 
1703 
17A9 
17fa8 
I7M 
I70C 
1780 
1783 
1789 



t: 

It 



8Aeee9«7 

87e» 

8ft1C20e7 
03t>« 

»eee83 

8800 

380ttCe7 
74»» 

•ep9i3 

7303 
18740I 

90 

C3 



171 



1141 

ll«3 
1143 
( 144 
1 1«9 
1148 

M47 
«*48 
M48 

1 190 

1191 

1193 

1193 

1194 

M39 
1 198 
M57 
1138 
II9» 
118* 
1181 

I t«a 

tl83 
<t84 

1183 
1188 
I 187 

1188 

1 1«« 
1 170 
1171 
1173 

1173 
1174 

Mrs 

1178 
1177 
1178 

use 

1181 

1t9Z 

1183 

1184 

1183 

1168 

1187 

1188 

1189 

1190 

tl9l 

1192 

1193 

1194 
1199 
1198 
I tor 



viMpec^LCOi 

HiTOni t 



MKO 



•tOV 811, 8 
CR^ 8L.1t 

tw tt.io 

(MC *H 

wrnmt 

08 tX, 30319* 
IMV tlS*.LCDl.8L 
NOV t1l98.tC01.0M 
»8"f 

1 ••><»••••»•• fC/rt/FC no4* l«o «X ftl 

*icrrpc_"epf_«xi coll 5C_ti«i>e_r8i 

NOV ftX.OSCII.se 



»»0t |_rcFC I 



»ftOF|_PC; 



t 
J 
I 

<CKV_0PCOoTI0Hi 



OF_Mori»*c_Kr!fj 



cnLU PC_c»t_o_ie8i 
jNZ SBO^l.rc 

nov «x,A9CM.rc 
ptr 



t t rc noot 1 



[ *t noot 1 



Ion 



im CL.IKfV_OAf*J 

HCV 8M, 0 

HOV »L,CIC.OVTtl 
•CO tt^BL 

nov 91, JWF.ACOSeSf 
nov ftX,t8l1tVXl 

CftP AX.CIHIT.POIHn 

O^.IMITIOl. 
C«F tL,0»*0^_»^CV_COPt 
JWZ OP.HOWlMt.lfCV 

JflP OP_»FV_Orr I 9W Mo Vff Utr 



H»Q»*« Uk 9M.*n^ rmv ^tk* Ul «tul «#»«■ Ve 



PUSH AX 
HIT 



I TO8H|M0*08-TOSMtMO-Ot'TA9HINO'Or-rOSU|NO-n-T0SMlMO*0S-T0tHtMO-OS-T'fSMtN0-CS>TOSM|NO>eS-TQSH]t«O-OS-T0SM| 
I 

NEXT COHTIMUCt PO^ AX 
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HEMLETT-PACKftftD: 6086 Ass«nbl<r 



SOURCE LINE 



17BB B700 
17BD 8AtE2807 
17CI D2DB 
17C3 8E8 003 
17C6 8900 
17C8 C3 



17C9 8ftOEe907 

I7CD 80F913 

17D0 731 1 

17D2 E854FE 

17D5 E8BEFC 

17D8 ESCDFft 

17DB E8D6FB 

17DE AtlflOr 
17E1 EBDe 



17E3 
17E6 
17Ee 
I7EA 
17CD 
17EF 
l7Ft 
I7F4 
I7F6 
17FA 
17FD 
1800 
18 02 
1804 
1807 
I80A 

tdoc 

180F 



80F91 1 

7324 

B430 

ESADFB 

7402 

B431 

A 02 A 07 

DC30 

88268507 

A284 07 

A 024 07 

0C30 

FECD 

A28607 

E84FFD 

EBBC 

80F9t7 

7387 



1811 EBB5 



1813 A08907 
1816 EBEBFB 
1819 7334 
leiB 3CtO 
181D 7303 
I81F E9240I 



t t?S 

I 199 

1200 

1201 

1202 

1203 

1204 

12D3 

1206 

1207 

1208 

1209 

1210 

1211 

1212 

1213 
1214 

1213 
1216 
1217 
1218 

1219 

1220 

1221 

1222 

1223 

1224 

1223 

1226 

1227 

1228 

1229 

1230 

1231 

1232 

1233 

1234 

1233 

1236 

1237 

1236 
1239 

1240 
1241 
1242 

1243 
1244 

1243 
1246 
1247 
124B 

1249 
1230 
1231 
1232 
1233 
1254 



HEXT^OS : 



RETURN_OS : 

> 
} 

I 

OP IHITIAL 



nov BH«0 

nOV BL,tlC^8YTE3 
ADD BL,BL 

nov SI, JUriP_rtDC»FESS 
nov CBX3CSJ3.AX 
RET 



spu Initial orr node 



UAKEAR1_DE_0N; 



nov CL, CKEY_DATA3 
CMP CL,ONOFF_KEV.CDDE 
JHZ «P_1 00_CK_001 
CALL EVEMT_TO_BASIC 
CALL SPU_VIEW_DISF 

CALL CO.COHVERTER 

CALL SPU_RELAV_OH 

nov AX,CBASE.P0IHT3 
jnP HEXT_0S 



nP too CK 001 : 



C0NV_SU_NC_Y0: 
CONV SW~0K_Y0i 



MP_100_CK.002: 



; ; 2 ; ; ; ; ; ; I ; ; ' ; ; 



CnP CL , E VEHT_KE V_CODE 


4 9 

i ; 
; ; 


JHZ nP_1 00_CIC_002 




nov AH, 3 OH 


* « 

i 9 


CALL CDMV_SW_FLAC 


* ■ 
9 9 


J2 COHV_SM_OIC_YO 


t * 
9 9 


nov AH,31H 


i I 


nov AL,CDEV1CE_M0J 




OR AL,30H 


■ ■ 

* * 


nov CnSB_LED3,AH 


S I 


nov [LSB_LED},AL 


; J 


nov AL,CC0MV_N03 


; ; 


OR AL,30H 


; ; 


INC AL 


t » 

9 * 


MOV tHSB_LED3,AL 


t ft 
9 $ 


CALL SPU.LED_FLAST 


; i 


JHP RETUFM^OS 


9 9 


CnP CL , SEHD_KEi_COPE 


$ t 
9 9 


JM2 RETURM^OS 


• * 


CALL SPEClAL_SPU_t 


* » 
i 9 


JMP RETURN OS 


9 9 



SPU OFF 
11 

SPU OH 



I I 



BftM Routine 



BASE.ROUTIHEi 



MOV AL,tKEY_DATA3 
CALL KAZUKO 
JHC RANDCn.ACCESS 
CnP AL*PLUS_KEY.CODE 
JHZ BASEl 

jnP UP CHANNEL OP 
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HEULETT-PACKAR&t 90Q6 Ass«»bUr 



SOUPCe UfNE 



t822 


3C11 


1235 


BASE1 I 


CMP 


AL> EVENT KEY CODE 




1824 


7303 


1256 




JHZ 


BASE2 




1826 


E94703 


1237 




jnp 


EVEMT_KEY_OP 




1629 


3C12 


1256 


eASE2 : 


CMP 


AL,AUTHO_KEY CODE 






7503 


1 239 


• 


JHZ 


BASE3 ~ 




1820 


E99A01 


1260 




JMP 


AUTH0_KEY_OP 




1830 


3C14 


1261 


8ftSE3: 


CMP 


AL^ MINUS KEY CODE 




1832 


7503 


1262 




JM2 


BASE4 






E9A7D1 


1 263 




JMP 


DOWH_CH_OP 




1837 


3C15 


1264 


BA3E4 : 


CMP 


AL,SCAm"kEY CODE 




1839 


7303 


1265 




JHZ 


BASES 




183B 


E91302 


1266 




JMP 


SCAH_KEY_OP 




183E 


3CI6 


1267 


BASE5: 


CMP 


AL , CLEAkIkEY^CODE 




1840 


73 03 


1268 




JHZ 


BASE6 




1842 


E99C02 


1269 




JMF 


CLEAR_KEY_OP 




1845 


3C17 


1270 


eAS£6 : 


CMP 


AL,SEHD KEY CODE 




1847 


7303 


1271 




JHZ 


BASE? 




1849 


E9AB02 


1272 




JMP 


SEND_KEY OP 




184C 


E984 00 


1273 


BASE? : 


JMP 


HEXT_EKD ; Zoooooooooooooooooooooooooooooc^ooooooooc 






1274 














1275 


« 












1276 




Randoa Access Routine 








t Zr r 














f278 










t84r 


8700 


1279 


RAND0M_ACCES3: 


MOV 


BH.O 




18S1 


eft1E28Q7 


1280 




MOV 


BL,CIC_BVTE3 




18S3 


eBF3 


1201 




MOV 


Sl^BX 




1857 


£66406 


1282 




CALL KEY_BUFF ADRS 




I83f^ 


eeoo 


1283 




MOV 


CBX3(S1) .AL 








1284 










lesc 


A2eS07 


1285 




MOV 


t MSB_LED 3 , AL 




185F 


8088 


1286 




MOV 


AL,88H 


i Lse - 


1861 


A28407 


1287 




MOV 


CLSB LED3.AL 




1864 


E8rEFC 


1288 




CALL SPU_LEO_DISFL 




1867 


EdESFD 


1289 




CALL TIMER 3 SEC 








1290 


■ 








186A 


E84DFF 


1291 
1292 


m 


CALL HEXT_CONTIHUE 


J ret Kfty Input Uait 333 


1860 


A08907 


1293 


■ 


MOV 


AL,CKEY DATA3 




1870 


E891F8 


1294 




CALL KAZUKO 




1873 


7264 


1295 




JC RAHDOn OUT 




1875 


B700 


1296 




MOV 


BH^O ; 




1877 


8A1E2807 


1297 




MOV 


BL,tIC^BYTE3 




187^ 


88F3 


1298 




MOV 


S I ,'BX 


• 


187D 


Ee3E06 


1299 




CALL KEV_BUFF_«DRS 


AH » C 1st KEY 3 


1830 


8A20 


1300 




MOV 


AH^CSI3CBX3 t 


AL • C KEY_DATA 3 






1301 


; 






* 


1832 


A28407 


1302 




MOV 


tLS8_LEDJ,AL ; 


LED Display 


1883 


86268507 


1303 




MOV 


t MSB LED I, AH ; 


1889 


E83206 


1304 




CALL KEY_BUFF_ADRS ; 




t88C 


894004 


1305 




MOV 


CSI3[BX-*'43,AX ; 




188F 


E819FC 


1306 




CALL SPU LED_DISP j 








1307 






; 




1892 


E801FE 


1308 




CALL LED.BIN_BX 




1895 


E619FD 


1309 




CALL AUTHO I^AI 




1898 


7A7t> 


131 0 




JZ MT_NO WT_EHO 








131 1 


; 
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80UPCE LINE 



le^A Ee36FD 

levF EeiCFD 

teA2 7426 

t«04 EOEFFD 
ieA7 Ee69FD 
1BAA BEOOOt 
teAD 2200 
ISAF 7519 



1004 

1667 
teSA 

t86C 
I86E 
f 6C1 
I8C4 

I6C7 



E87309 
E82E06 
EBZIFP 
3810 



EBFD03 
684 004 
A38407 
EBEtFB 



t8CA esscFD 

16CP EBESFD 

I 800 e81CF9 

iei>3 Al 1A07 
t8D6 E9E2Fe 

T8D9 3Cf6 
1806 7989 
1800 C8B6FB 
18C0 E6F1 

18E2 887249 
I8ES EBBCFB 
18E8 E85BFt' 

leEB CBCCFE 

18EE A 089 07 
I9FI 3C00 
18F3 7403 
18F5 E9ieFF 



>&Ffi 

18FB 
IBFF 
I90t 
1904 
t906 
1909 
1900 
190F 
1912 
1913 



A08007 

84 062E07 

7505 

E892FB 

EBCO 

6E3000 

03362407 

8BIC 



3Z2 } 



E896FB 
E6BC 



1312 
1313 
1314 

1319 
1316 
1317 
1318 
1319 
1320 

1321 
I 

1323 
1324 

1325 
1326 
1327 
1328 
1329 
1330 
1331 
1332 

1333 
1334 

1335 
1336 
1337 
1338 
1339 
1340 
1341 
1342 

1343 
1344 

1345 
1346 
1347 

1348 
1349 
1350 
1351 
1352 

1353 
1354 

1355 
1356 
1357 
1358 
1359 
1360 
1361 
1362 
1363 
1364 
1363 
1366 
1367 
1368 



TUHE^SURU : 



HEXT_Et«> t 



RAHD0H_0U7 i 



nSCERR.WT^END : 
nSC_WTlEHO I 
WAIT^ENP: 



CAUL SC^HODE^KAI 
JH2 TUNE SURU 
CALL PC COOE_0_KAI 

or tumeIsuru 

CALL LEO.BXH^BX. 
CALL C0MV_6IT_AL 
nOV SI,PC_FC_LIST 
AND AL,tSI3C6K} 
JHZ TOHE.SURU 

CALL AHCO.IKPOT 
CALL ANC0_B1M_DX 
CALL PC.COOE.AORS 
CnP 0X,(SI3C6H} 
JMZ HSCERR.WT^EHO 
CALL ICEY_BUFF_AORS 
nOV AX,ESI3CBM*4) 
nOV tLSB_LE01.AX 
CALL SPU.LEO.OXSP 

CALL EVE MT_TO_B ASIC 

CALL LEO_VIEW_TBL 

CALL RUK^COMVERTER 

Kov Ax,CBASE_P0iirr3 

JHP HEXT^OS 



J PC 0*9* PC-«4p Mi Aruk* 



i IF PC^COOE <> Input Code Thtr. PC.Control 



CUP AL.CLEAR_KEY_COOE 
JK2 nSCERR.W7_EM0 
CALL SPU_V1EW_DISP 
JHP HEXT_END 

nov AX.asciI.EP 
CALL SPU^LeO_AX 
CALL TIHER_1_S£C 



IF^TIMEOUT.EHO: CALL HEKT_COHT J HUE 

nov AL.tlCEY_0i»TA3 
CUP AL.TiriEP^OUT_COOE 

J2 RAHOon.noooR X 

JftP BASE ROUTINE 



RAHOOn^tlOOORI > 



EVEHT.MODORI: 



nov AL.rMOW.EVEHTJ 
TEST AL.tC0HV_MO_8IT3 
MZ EVEMT.nOOOP'X 
CALL SPU.V J EU 01 SP 
JItP NEXT_EHO ~ 
nov 5 1. EVENT CHAHIIEL 

AOO SI,tC0Hv"M03 

nov Bx,tsi} 

CALL BXNDEC.LCO 
CALL SPU_LE0_OISP 
JMP MEXT_EMO 
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HEULCTT-POCKRRP: Q086 Avscublcr 
SOUI!CE LINE 



1917 C82CFD 

t9IA EB9DFE 

t91D A08907 
1920 3CO0 
1922 74 03 
1924 E9ECFE 
1927 BSDCD4 
193A EBe9 



t92C EBAAFA 
192F Ee62FA 
1932 EBEEFA 

1939 OI1C07 
1936 EBBOFE 
1938 E8ACF9 
I93E 7203 

1940 EB42r6 
1943 E962FE 



194« EBCOFC 
194? 22060EOO 
I94D 7433 

f94F EBEaFO 
1992 EBEAFC 

)99S EB&2FE 

1956 A08907 
1938 3C00 
193D 7533 

>9?F EBI4FA 
1962 E8E0FC 



1369 2 

1370 J 

1371 UT MO VT EH&t 

1372 J ■ " * 

1373 
1374 ; 

1379 
1376 
1377 
1378 

1379 nSC_HO UT EHOi 

1380 

1381 

1362 

1383 

1384 I 

1389 ; 

1386 $ 

1387 J 
138B 1 

1389 J 



CALL TlH£R_t_SEC 
CALL HEXT.CONTIHUE 

MOV AL, t»CEY_DA7A) 

C«P flL.TlnER_OUT CODE 

J2 h£C_MO_irr2EH0~ 

J«P BASE.ioUTIHE 

flOV AX, ASCI I HO lis 

jnP N5C VT END 



No- 



SPU OFF Key Op«p«tton 



1390 OP SPO OFF: 

1391 

1392 

1393 ; 

1394 

1399 

1396 

1397 

1398 ; 

1399 

1400 t 

1401 ftAKI: 
1402 

1403 
1404 
1403 

14 06 J 

1407 ; 

1408 ; 

1409 ; 

MID . 



CALL SPULRELAV_OFF 
CALL SPU CLEAR OISP 
CALL EVENT.LED^OFF 

hOV AX,II«IT_P0IKT3 

CALL HEXT.OS 

CALL STP^COMVERTER 
JC nUKl 

CALL COMV_P_OFF_CHD 
JIIP RETUPN_OS 



Kor«y« T.nn«ru Junbidcari Hada OS niw*«odor,n» 



UP Channel Ch»n«« 



1411 UP^CHANNEL OP: 

1412 ~ 
I4t3 

1414 ; 

1415 OP_5CAM: 

1417 t 
1418 
1419 J 

1420 
1421 
1422 

1423 t 

1424 YVKOt 
1429 



CALL C0MV_P1T_AL 

AND Al . C SCAN^nODE FLAG) 

J2 UP_RCFC * 

CALL UP.SCAN SEARCH 
CALL TinE»^09_S£C 

CALL KEXT^CONT 1 HUE 

nOV AL, tXEV^DATAl 
CrtP AL.TIMER_OUT_C0DE 
JHZ UP_DOUM_EXtT" 

CALL SPO^STATU^ ft£0 
CALL TIHEP^UD SEC 



I U/D Su9u HanavKit* 
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HEWLETT-FACKfiRD: 8086 Asyt»bUr 
SOURCE LIKE 



1^5 EB52FE 

1968 A0390r 
196B 3C1C 
I96D 7548 
I96F E8CAPt> 
1972 



t97S E842FE 

1978 008907 
197B 3CO0 
197D 74E0 
I97F E93300 



1982 Ee62FC 
I?85 7240 

1987 ESSFFD 
|*9eft E8S2FC 

I98D E82AFE 

1990 A08907 
1993 3C00 
1995 7520 

1997 EB0CF9 
t99A EBASFC 

199D EBIAFE 

t9A0 A08907 
13ft7 3C1C 
19A5 73tO 
l?ft7 E86FFD 
E886FC 

19AD EBOPFE 

t9C0 A0S907 

1983 3C00 
1985 74E0 



19B7 A08907 
t96A 3C00 
19BC 7506 
t96E E8D5FA 
»9C1 E82BF8 
19 



19C7 E95DFF 



1426 ; 
1427 
1428 ; 

1429 
1430 
1431 
1432 
1433 
1434 I 

1435 

1436 I 

1437 

1438 

1439 

1440 

1441 

1442 1 

1443 UP^PCFC: 
1444 

1445 ; 

1446 

1447 

1448 I 

/449 

1450 J 

1451 

1452 

1453 

1454 ; 

1455 YASOKO: 
1456 

1457 ; 

1458 
1459 ; 
1460 
1461 

1462 
t463 
1464 
t465 t 
:466 
t467 > 

1468 
1469 
1470 

1471 $ 

1472 } 

1473 UP_DO«N_EXIT: 

1474 ~ 

1475 
1476 

1477 

1476 niKAi 

1479 ; 

1480 UP.HO.nAPi 

1481 " 

1482 ; 



CALL MEXT_C0HT1NUE 

MOV AL.fKEY^DATAJ 
CflP AL,KEY.PUSH_CODE 
JM2 UP_OOUN_EXXT 
CALL UP_3CAH_SEARCH 
CALL TIMER_02_SEC 

CALL fffiXT^COHTlNUE 

HOV AL. CKrf_PATA3 
CriP AL,TI«ER_OUT_CODE 
JZ YUKO 

jnP UP DOUH EXIT 



; K«y Rftl«ayc or AnQth«r K«j 



; Another Kcv 



PC-FC nod* 

CALL PCFC^MmP^ARUKA 

JC UP_HO_MAP 

CALL UP_PCFC_SEARCH 
CALL TinER_05_SEC 

CALL HEXT_CONTIHUE 

110V AL.CKEY.DAT A 3 
CKP AL,TII1ER_OUT_CODE 
JN2 UP_OOUH_EXIT 

CALL SPU_cTATUS_REO 
CALL T1WER_0D_SEC 

CALL HEXT^COHTINUE 

rtOV AL.CKEY_DATAJ 
CMP AL,KEY_PUSH_CODE 
JHZ UP DOWM_EXIT 
CALL UP_PCFC_SEARCM 
CALL TIMER_02_SEC 

CALL HEXT_COHTIHUE 

MOV AL,tKEY_DATA3 
CMP AL,TJMER_OUT_CODE 
4Z YASUKO 



MOV AL,rKEY_DATA3 
CMP AL,TI«ER_OUT_COOE 
JKZ niKA 

CALL SPU_V3EU_DISP 
CALL RUH_COHVERTER 
JMP BASE_ROUTINE 

JHP MSC_NO_tfT_END 
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HEMLETT-P^iCKORD! 8086 Oss<nbl«r- 



IA17 EB9E 

tAf? E8CBFB 
tAtC 7232 

eeosrc 

IA2t EBIBFC 
tA24 E893FD 

1A27 ft 089 07 
tA2A 3C00 





SOUK^CE LINE 






1483 ] 






1484 1 


Addkna Channel* to the FC/PC List 

w 




1 485 ; 










1 7»rfH COP 1 r W 


1487 AUTHO KEY OP: 


CALL VIEW_TBL_LEO 




1 4Q8 


CALL LED BIN BX 


19O0 6E0001 


t489 


nOV SI,PC_FC_L1ST 




1 49D 


CALL CONV^BIT AL 


19D6 0800 


I49t 


OR tS13CBX3,AL 




t 492 


NOV AX,ASCII_AD 


t 9Dn P9 07PF 


1493 


JMP tlSC_WT_END 










1495 ) 




* 


1 496 : 


Down ChanncL Change 




1497 £ 










1 7Dc cooZru 




CALL COMV BIT AL 


Y9Ct 22060EOO 


1500 


AHD AL^CSCAH_l10DE_PLftC3 


• af^v ^^^^ 

19E5 7432 


4 ^ ni 

f 3 U 1 

f <^ Ad f 








CALL DU SCAN SEARCH 


4 oca CQ^OC^ 


1 ^ ft4 

t ^ » 

f ^ U7 7 


CALL TIHER 05 SEC 


EBCAFD 


f506 
1507 J 


CALL NEXT_C0NT1NUE 


i9ro A0e907 


1508 


KOV AL, CKEV_DATA3 


1 9F3 3C00 


1 309 




19F5 7520 


1510 
1311 ; 




19F7 E87CF9 


1312 EIKO \ 




19rA E848FC 


1513 


CALL TIHER.UD.SEC 




1514 ; 




t9rD E8B0FD 


1515 
1516 ; 


CALL NEXT_C0NT1NUE 


1A00 A08907 


1517 


nOV AL,CKEY_DATA3 


TA03 3C1C 


1518 


CHP AL , >:ey_push_code 


I AOS 7510 


1519 


JN2 DOWM.EXIT 


IA07 E8CDFC 


1520 


CALL DW SCAN_SEARCH 


1A0A E826FC 


1521 
1522 ; 
1523 
1524 ; 


CALL TiriER_02_SEC 


1A0D E8AAFD 


CALL NEXT_C0NT1NUE 


1A10 A08907 


1525 


MOV AL,CKEV_DATA3 


tA13 3CO0 


1526 


CUP AL.TII1ER_0UT_C0DE 


1A15 74C0 


1527 


JZ EIKO 



1528 OOWH^EXIT* 

1529 J ******** 

1530 DU_PCFCt 
1531 



1532 t 
1533 
1534 
1535 ; 
1536 
1537 ; 
1538 
1539 



OrtP UP_DOWH_EXIT 

PC-FC nod« *********** 

CALL PCFC_riAP_ARUKA . 

jc dw_hoJRap 

CALL D«_PCFC.SEARCH 
CALL TIMER_05_SEC 

CALL HEKT_C0NT1NUE 

MOV AL,rKEY_DATA3 
CHP AL,TIMEP_OUT_CQDE 



l» i* » tW tt> W « 1* « 4i * ;4i.« » * « H ft » # % •!> 



308 



0167237 



HCULETT-PACKAROi 8084 8ss«*blttr 
SOURCE LIKE 



7SE9 

t«2C E»49Ff 
IA91 CS11FC 

EMSrO 

3C1C 
1R3C 73Df 

t*4i coerrv 

1047 A 089 07 
1A4A 3C00 
1A4C 74C0 
IA4E EBC7 

IA9D E9D4rE 



tAS3 E82DFD 
1A96 E848FA 
1AS9 E8F«F8 

1A9C E8S8FD 

1A5F A 089 07 
Yh62 3C00 
1A64 7903 
Ift^fc E98FFE 

tA€.9 3C1S 
1A» 7939 

1AM> E84CF8 
1A70 74t0 

tA72 E8B203 
YA79 E86D04 
VATe EeSOFB 
YA7a 3810 
tATD 7403 

tA7r E960rE 



1940 

1941 1 

1942 KCJKOi 

1943 
1944 I 
1949 
1944 J 
1947 

1948 

1^49 
1990 
1991 
1592 I 
1953 
1994 } 

1999 
1996 
1997 
1998 
1999 s 

1960 DU_MO_HAPt 

19«» 

1962 

f9«3 

1964 

1565 

1966 

1567 I—' 

1968 I 

1969 ; 
1570 ; 

1971 I 

1972 $CAH_ICEY.OFi 
1573 

1574 
1575 ; 
1976 
1577 t 
1978 
1579 
1580 
1981 

1982 i 

1983 SCAH_AFTERi 
1984 

1985 J 

1986 SCf)N_SCAHt 
1987 

1968 f 

1989 

1590 

1591 
1592 
1593 
1994 1 

1595 
1996 I 



JHZ DOWN_CX|T 

CALL 8PU STATU8.RE0 
CALL TII1ER_UD.SEC 

CALL NEXT.COKTtKUE ' 

HOV AL . (KCY^DATA 3 
CKP AL^KET FU9N.CODC 

JH2 DOUH.CXlt ' 
CALL 8».FCFt_arARCH 
CALL TlAt»_OI_»FC 

CALL M£XT_C0K7IMUC 

nOV AiL,tKEY.^ATA3 
CnF AL.TinCR.OUT.CODE 
JZ KE1K0 
JHF OOUH.EXtT 

OnP HSC^MO_»#T.EM& 



SCAN K«y Operation 



CALL SCFCFC HOOE.AX 
CALL SFU.LE^ AK 
CALL TIRER.9.SEC 

CALL H£XT_C0HT1MUE 

HOV AL.tKEY.^ATA] 
CHP AL.TIHER^DUT.CO^E 
JM2 SC AH.AFTER 

jnF RANDon^noDORl 

CKF AL,SCAH_ICEY_CODE 
JM2 SCan_ ANOTHER 



CALL FC.COPE.0_KA I 
JZ SC.FC.FC.XCMC 

CALL AHCO.IHPUT 
CALL ANCO.BIN.OX 
CALL FC.CODC A0RS 
CNF OX,CSI)I8X3 
JZ $C.FC_FC.>tCHC 

JHP NSCERR.UT.EHD 



IF FC_CODC <> Iftput Cod« Th«n PC.Erf-oi 
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1A82 

IA09 

lABD 
I OOF 

1A92 
1A9S 
1R9B 
tAOA 

1A9D 
tAAO 
tAA3 



EBSEFB 
3006 OEOD 
2206OE00 

74 06 
BB4333 

E950rE 

EB26FB 

7306 

664346 

E945FE 

B84350 

E93FFE 



1AA6 3CI2 
IOA8 7403 
tAAA E966FD 



1AAD E60EFB 
tASO 740D 

IAB2 E87203 
IA6S EB2D04 
I ABB E820FB 
laSB 3B10 
tABD 751 F 

•IftBF E6CE02 
IAC2 EB7AFB 

1AC5 E8F2FC 

1AC6 E8S304 
tACB 7303 
1ACD E9I2FE 

1ADQ E8I304 
1AD3 E605FB 
1AD6 8910 

1AD8 B8S94! 
1ADB E907FE 



1ADE E901FE 



IaEI E69AFB 
IAE4 EBAFFe 
tAE7 BEOOOl 
IAEA E826FB 



; 



1397 5C_FC_PC_XCHC : 

1398 

1399 

1600 

1601 Eni_T0_5CAHt 
1602 

1603 Eni„TO„FCPCi 
1604 

1605 Eni_TO.FCt 
1606 

1607 EHI_TO_PC: 
1608 

1609 ; 

1610 } 

1611 ; 

1612 SCAN_AHOTHER : 

1613 *" 
1614 

1613 ; 
1616 
1617 

1618 PC_CODE_XCHC : 
1619 
f620 
1621 
t622 
1623 
1624 

1625 
1626 

1627 HEW.PC.CODE: 
1628 
1629 

1630 
1631 
1632 
1633 
1634 
1633 J 

1636 HEW_PC_5ET: 
1637 
1636 

1639 ; 
1640 
1641 
1642 
1643 

1644 PC CODE ERR: 

1645 i-~ 

1646 ; 
1647 
1648 
1649 

1630 CUEAR_KEY_OPt 

1631 
1632 - 
1633 



t 
I 



J 



CALL COHV_BJT_AL 

XOR tSCAM_TODE_FLAC3 .AL 

AND ftL,[8CAN nODE FLAG) 

J2 Et11_T0_FCPC 

nOV AX^ASCII.SC 

JHP nSC_UT_EHP 

CALL PC.CODE O.KAI 

4M2 Eni_TO PC 

Rov ax.ascTj_fc 
anp nsc_ui_EHD 

nOV AX^ASCII^PC 
J«P KSC_UT END 



ChP AL , AUTHO_ICEY_C0DE 
J2 PC_CODE_XCHC 
JhP BASE_RDUTINE 

IF PC^CODE ■ 0 THEN -HEW ELSE ANSMO-KEY-lN 

CALL PC_CODE_0_KAI 
JZ HEWPCCODE 



CALL ANC0_1NPUT 
CALL ANG0IbIN_DX 
CALL PC_CODE ADRS 
CnP DX,CSI3tBX} 

JNZ PC COOE.ERR 



IF PC.COOE <> Input CoOc Then PC_Erro 



CALL AHGO TOUROKU 
CALL TlnEP^03_SEC 

CALL HEXT^COMTIHUE 

CALL AHCO.DI SPLAY 
JMC NEW PC_SCT 
JHP nSCERR_WT_EMO 

CALL ANCO_BIN_PK 
CALL PC_CDDE_ADRS 
nov CSnCBX3,PK 

nOV AX,ASC]I_AU 

jnp nsc_UT_EWD 



UT END 



Deleting Channel r from the FC/PC Lift 



CALL VJEU TBL LCD 

CALL LEd3iH_BX 
HOV SI.PC_FC_LJST 

CALL COHV_BIT_AL 
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1AED 34FF 
1AEF 2000 

1«F! 084364 
10F4 e9EEFD 



1AFA E8f)7F9 

tftFD E8t3FB 
1B00 22063008 
1B04 7SD3 
18 06 E90EFE 

IB 09 E846FB 
IBOC C8ABFC 



IBOF 

tBl2 

1813 
1817 

tBIA 
IBID 

1B21 
1824 

1826 
1629 
1828 
182F 
1832 
1833 
1837 
1B3A 



A089Q7 



7303 

E9BFFD 

A28407 

8A1E3308 

80FB80 

7203 

E9EEFD 
8420 

88268507 

£88003 

A08907 

8800 

E8A8r9 

E81SFB 



1 830 E87ftFC 

1840 A08907 
1843 3C16 
1843 7480 
1847 3C12 
1849 79DB 



1848 
ie4E 

1850 
1853 
1853 
1839 
1B3D 
1860 
1863 
1866 



£67003 
8A00 
8E3508 
8700 

8Al£330e 

dA262807 

886001 

884002 

80C302 

8etC3308 



SOURCE LI HE 

1634 
1655 
1636 ; 
1637 
1638 
1659 
1660 

1661 
1662 
1663 

1664 SEMO^KEY^OP : 
1663 

1666 t 
1667 
1668 
1669 
1670 

1671 ; 

1672 SEHD_KYOKA: 

1673 ; 
1674 
1675 ; 
1676 
1677 
1678 
1679 

1680 SETUKOt 
1681 
1682 
1683 

1664 TAMI: 
1685 TAMIKO: 
1686 
1687 

1688 
1689 
1690 
1691 
1692 ; 



169 
1694 
1695 

1696 
1697 
1698 
1699 
1700 
1701 
1702 
1703 
1704 
1705 
1706 
1707 

1708 
1709 
171 0 



XOR AL« OFFH 
AND CSI3C8X3/AL 

KOV ax,ascii_de 

jnP HSC_ttT_EHD 



Send K«v Function 



nov Ax^Ascn.SE 

CALL SPU_L£D_AX 

CALL COHV_BIT_ftL 
AKD AL, CSEND.ENABLE3 
JN2 SENO_KYOV-A 
a«P yT_HO_l#T_EMO 

CALL TinER_5_SEC 

CALL HEXT_COHTIHUE 

rtOV AL,CICEY_DATA3 
CALL KAZUKO 
JHC SETUKO 
JMP RAHDOn.OUT 
nov CLSB.LED},AL 
nov BL,CSEND_INDEX1 
CrtP 8L,SEHD_hAX 
JC TAniKO 
jnP WT_NO_WT_ENO 

nov AH ^2 OH 

nov CnSB.LEDJ.OH 
CALL KEY_8UFF_A0RS 
nov AL^CKEY_DATA3 
nov CSI1CBX3.AL 
CALL SPU_LED_DISFL 
CALL T1HER_5_SEC 

CALL MEXT_COKTIHUE 

nov AL, CKEY_DATA3 
CnP AL.CLEAR.KEY^CODE 
JZ SEND_KEY_OP 
CMP AL,AUTHO_ICEY_CO[>E 
JHZ TAni 

CALL KEY_BUFF_AORS 

nov AL.CSI3t8X3 

nov SI,SEMD_DATA_eUFF 

nov BH^O 

nov BL^[SEHD_IKOEX) 
nov AH*tIC_8YT£3 

nov csiiCBx^n^AH 

nov CSI3CBX*23,AL 
ADD eL^2 

HOV tSEHD_IHDEX3^8L 
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SOUPCE LINE 





B89S4t 


!7t2 


9 V O V 


E975FD 








t 71 A 






17 1^ 

1 r 1 O 






4 7 1 C 






4 717 






1 7 1 D 
1 r 1 19 






1714 
1 r 1 7 




cdhBF R 


4 70 A 


1 D r M 


74 t O 
f ^ 1 V 


1 771 
1 727 


1 

1 D* ^ 




1 777 


1 D r 9 




1 77a 


1 Dr 0 




1 77^ 
1 f AW 


1 D r t 


4 A 


i*r ^D 


1 DO A 


f ^ U J 


1 777 


t DD 1 
1 DO£ 




t 7^0 






1 r Z9 


1 B65 






t BG5 


G672S0 


1 731 


1 B88 


E8I 9r9 


1 732 


1 B66 


EBBSFA 


1 733 






7^a 


f D AC 
1 9QC 




4 7T4t 








1 DO 1 


PD£.Cft 4 


4 7^7 






4 7TQ 
1 f OO 


1 d9o 




1 737 






i 7^ A 
1 r 4 0 




B87Z50 


1 4 


■ d9C 




4 


1 B9F 


E8B6FH 


1 743 






1 744 


16A2 


E8 iSrC 


1745 






1 746 




A08907 


(747 


1808 


E9I 1 00 


1748 






t749 


1BAB 


E8AAPA 


1750 






1731 


1BAE 


E809FC 


1752 






1753 


1BB1 


fiOe907 


1734 


1BB4 


3Ct2 


1755 


tB66 


7420 


1756 


1B88 


3Ct6 


1757 


1BBA 


7432 


1750 


1BBC 


3C10 


1759 


1BBE 


7441 


1760 


I8C0 


3Ct4 


1761 


1BC2 


7443 


1762 


IBC4 


3C00 


1763 


1BC6 


74 OB 


1764 


16C8 


3C1 ! 


1765 


1BCA 


74 OA 


1766 


16CC 


E83SF3 


1767 



711 ) 



Y.HrtJlME: 



MOV AK,ASCII_AU 
JnP HSC UT ENO 



Event Key Operation 



CALL PC_CODE_0_KAI 
JZ EV_PC_OK_YO 

CALL ANGO_INPUT 
CALL AHCO_BIN_DX 
CALL PC_CODE_ftDRS 
CHP DX,[SX3tBX3 
J2 EV_PC_OK_YO 
JMP «SCERR_WT_END 



ttOV AX,ASCII_PR 
CALL SPU_LED_AX 
CALL TI«iR_l_SEC 

CALL NEXT_CONTINUE 

CALL YOYAKU^SEARCH 

jc y_haji«e" 

JMP FORCED_EVENT 

MOV AX,ASCII_PR 
CALL SPU_LED_AX 
CALL T1MER_I0_SEC 

CALL NEXT_C0NT1NUE 

MOV AL,CKEY_DATA3 
JMP EVENT_1ST_KEY 

CALL TIMER_10_SEC 

CALL NEXT_CONTINUE 

MOV AL, tKEY_DATA3 
CMP AL,AUTHO_KEY_CODE 
JZ EVENT^AUTHO 
CKP AL,CLEAR_KEY_CODE 
JZ EVENT CLEAR 

CHP AL,PLUS_KEY_CODE 
JZ EVENT_PLUS 
CMP AL,MIHUS_KEY_CODE 
JZ EVENT.MIWUS 

CMP AL,T1MER_OUT_COPE 
JZ EVENT T_OUT 

CMP AL,EVEHT_KEY_COOE 
JZ EVENT.EVENT 
CALL KAZUKO 



; PC Code Input 



; Event Enable ? 
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SOURCE LtHE 



IBCF 733E 
IBDt EBAP 

1BD3 E922FD 

IBD6 E8S0FA 
1BD9 EBA2FA 
1 BDC EB1 0r6 
1BDF E8C9F8 
16E2 E9EEFC 

16E5 E8B600 
IBEB B8S541 
1BEB E90800 

1BEE E8CB00 
1BF1 7319 
1BF3 B84364 
1BF6 ESftOFS 
1BF9 E64AFA 

16FC E8BBFB 
1BFF EB84 

w 

fCOl EdOAOl 
1C04 E9Q300 
I cor E84E01 
1C0A 7353 
1C0C E918F0 

10 OF B7B0 
1C11 8Pl£2e07 
1C13 8BF3 
1C17 Eeft4 02 
1C1A 8800 

tCIC A28507 
1C1F B088 
IC21 A284 07 
1C24 ESFSFB 
1C27 ESSSFft 

tC2A E88DFB 



1C2D 
1C30 
IC33 
1C3S 
1C37 
1C3B 
1C3D 
1C40 



A 089 07 
E801F4 
7249 
B700 

8A1E2B07 
88F3 
ES7E02 
8A20 



I 



1768 
1769 
770 ; 

1771 EVEHT 

1772 ; 

1773 EVENT, 
1774 

1775 
1776 
1777 
778 



J-OUT ! 
EVENT t 



niHUSi 

HO: 



1C42 A28407 
1C45 88268507 
1C49 EB7202 



1779 EVEMT^AUTHO: 

1780 
1781 

1782 J 

1783 EVEHT^CLEAR: 
1784 
1783 

1786 EVENT 
1787 
1788 ; 
1789 
1790 J 
1791 

1792 ; 

1793 EVENT_PLUS: 
1794 

1793 EVEHTJ 

1796 EVEHTJ 

1797 EVEHTJ 

1798 ; 

1799 RHHDOM.YOYAKU : 

1800 

1801 

V802 

1803 

1804 ; 

1805 

1806 

1807 

1808 

1809 

1810 ; 

181 1 

1B12 i 

1813 

1814 

1815 

1816 

1817 

1816 

1819 

1820 

1821 ; 

1822 

1823 
1824 



JHC RAHDOn.YOYAKO 
JHP EVEHT^EPP 

jnp RAHDon.nODOR t 

CALL EVEMT_T0_,6ASIC 
CALL VIEW_TBL_LED 
CALL RUH^CDHVERTER 
CALL SPuZlED.DISP 
JKP HEXT.EHD 

CALL KEIYAKU 

nov Ax,ASCii_AU 

jriP EVEHT^MSC 

CALL KAIYAKU 
JHC EVEHT_NO 
nov AX,ASCIl_DE 
CALL SPU_LED_AX 
CALL TiriER_1_SEC 

CALL MEXT_COHTIHUE 

JMP EV_PC_OK_YO 

CALL UP YOYAKU 
jnP EVEHT_UD 
CALL DOWH.YOYAKU 
JHC FORCEO.EVENT 
JrtP nSG_HO.UT.EHD 

HOV BH>0 

MOV BL,CIC.BYTE5 

nov SI>BX 

CALL KEy_BUFF_ADRS 

nov cBX3Csn,AL . 

nov CnSB.LED3,AL 
nov AL.BdH 
nov tLSB_LEDJ,AL 
CALL SPU_LED_FLASH 
CALL TinER_3_SEC 

CALL NEXT_COHTIMUE 

nov AL,CKEY_DATA3 

CALL KAZUKO 

JC IRC.YOYAKU 

HOV BH^O 

HOV BL,CIC_BYTE3 

nov SI.BX 

CALL KEY_BOFF_ADRS 

nov AH,[SI3tBX3 

MOV CLS6_LED3,AL 
nov tMSB.LED3,AH 
CALL KEY^eUFF_ADRS 



; P»y Channel Shlnki K«iy4ku 



\ L$B 



i CCt Key InDut Wait 33 3 



AH • ( 1st KEY 3 
PL - t KEY^DATA 3 

LED Display 
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IC4C 


894004 


1825 




Hov c8ncex-t>4}«AX 






E8CDF8 


1826 




CALL SPU_LED_FLASH 




IC52 


£841 FA 


1827 




CALL LED_BXH_BX 








1828 


» 

M 

w 






1C35 


88362807 


1829 




MOV SI^CIC.BYTCJ 






81C6000A 


1830 




ADD SI, HELP 




1C5D 


881C 


1831 




nov CSX3,eL 








1832 


I 






1C3F 


E83000 


1833 


FORCED_EVENT i 


CALL EV_FREQ_AORS 




1C62 


833C00 


1834 




CMP UORD PTR CSn,0 




1C6S 


741 7 


1835 




J2 IRC_YOVAKU 


1 Housou $»r^et.^ i a as An 


1C67 


633C01 


1836 

T 




CnP UORD PTR CS t } * 1 




1C6A 


74 OC 


1837 




J2 EYENT_RT1 








1838 


« 

W 






1C6C 


E8SD00 


1839 




CALL PAY_CH_t1IRU 


; etc Pav Channe I Tan i no 333 


1C6F 


V» Si* ^ • 


1840 




CALL SPU~LED DISP 


i [CC P«v 33 3 




E80E01 


1841 




CALL EVENT BIN TBL 




1C75 


E933FF 


1842 




^KP EVENT KEY WAIT 








1 843 


• 










1 o^ ^ 


rVPMT PT1 I 






IC7B 


E92DFF 


1845 




jriP EVEMT_KEY_WAIT 








1846 


* 
9 






1 W r & 




1 ft47 


1 f% o^ 1 o I M rv V 1 


.IMP UT MO UT Pun 








i o*» o 


• 










\ fi4Q 

1 7 




CI « PC CUCKIT T f MCD a 
















t 




■ o9 1 


&0 r M T 9 1 M 1 U3 t 


nw oi ^ L u u w v^wo J 




1 UOW 


ftl A7 


1 fit7 

1 O d& 






- 


1 r 












1 W07 


Q 1 WO U V WO 






Ann C f P^ PVPMT TTHPP 
Ol>w9 CYElflt 1 Ifl&fv 


w « flk. j4 

} 1 lOisr Hoarcss 




UOOO 1 & U r 


• o^3 












• o«#o 




PPT 








1 fi57 

■ O^ r 










DC V U V 7 


* O JO 










UO«5o 1 U f 


1 7 




Ann cr rpfKiAPv i pm 








1 86 0 












• OO 1 

t ft&7 


- 

* 


PPT 






vOv94 w w V 


• 00£ 

1 863 

1 OOv 




nov SI,tlC_BYTE3 






o • wo V V w 


1 Bl^4 
1 oo ■* 




ADD SI, HELP 




1 W MO 


on « V 


1 oo w 




nov BL,tSI3 




1CA8 


8700 


1866 




nov BH,0 




1CAA 


891E1E07 


1867 




nov [BINARY LED],BX 




1CAE 


E800FF 


1868 




CALL ES^PAY^STATUS 




1C81 


268024FB 


1869 




AND BYTE PTR ES:CSI], 


OFSH 


1CBS 


A02A07 


1870 




nov AL,CDEVICE N03 




1CB8 


260804 


1871 




OR ESttSI3^AL 




1CBB 


C3 


1872 




RET 




tCBC 


88362807 


1873 


KAIYAKU: 


nov SI,HC_8YTE) 




1CC0 


81C6000A 


1874 




ADD SI, HELP 




1CC4 


8A1C 


1873 




nov 6L, tSI9 




1CC6 


B700 


1876 




nov 6H,0 




1CC8 


891C1E07 


1877 




WOV CBIHARY_LED3>BX 




1CCC 


E8B2FF 


1878 




CALL ES PAY STATUS 




ICCF 


26803CF8 


1879 




CnP BYTE PTR ESiCSI3,0F8H 


1C03 


7306 


1880 




JNC KAIYAKU^ERR 




1CD9 


26e024Fe 


1881 




AND BYTE PTR EStCSIJ, 


0F8H 
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SOURCE LI HE 



1CD9 F9 
tCDA C3 
TCDB C3 

I CDC EeA2rF 
tCDF B480 

tcei 26do3CFe 

ICES 7202 
1CE7 B4C0 

1Ce9 0A262E07 
ICED 802680073r 
1CF2 08266007 
1CF6 E8F6F4 
tCF9 €3 

1CFA BEOOOA 
ICFD 033628 07 
1D01 8700 
1D03 8A1C 
tDOS 83FBO0 
1D08 740F 
1D0A 4D 
1D0B E90600 



1D0E 

1D11 

1D15 

1D17 

1D19 

101D 

1D1F 

tD21 

1D23 

1027 

1D28 

tD2B 

1D2D 

1D30 

1D34 

1D36 

1038 

tD3A 

103B 



BEOOOA 
03362807 

B700 

8A1C 

88362407 
81 07 
D3£6 

81C60006 
B164 



83FB64 

7203 
8601 00 
26F60007 

7506 



t 

F9 

C3 



1D3C 891E1E07 
1040 E825FA 

1D43 BE3000 
1D46 03362407 

1D4ft 881C 

104C 8B362807 
1DS0 81C6000A 
1034 881 C 

1056 F8 

1057 C3 



KAlYAKU^ERRi 
PAY_CH_MlRUi 



1882 
1883 
1684 

1885 

1886 
1887 
1888 
1889 
1890 
1891 
1892 HATUi 
1893 
1894 
1895 
1896 

1897 ; 

1898 YOVAKU_SEARCHr 

1899 
1900 
1901 
1902 
1903 
1904 
1905 

1906 t 

1907 UP_YOYAKUi 
1908 

1909 
1910 

1911 IIP^WAKEARX: 

1912 

1913 

1914 

1915 

1916 UYLt 
1917 
1918 
1919 

1920 OYJ: 

1921 

1922 

1923 

1924 

1923 

1926 1 

1927 UO_Y_RETi 
1928 

1929 ; 

1930 

1931 

1932 

1933 ; 

1934 

1933 

1936 

1937 

1938 



STC 
RET 
RET 

CALL ES_PAY_STATUS 
nOV AH. BOH 

CWP BYTE PTB ES:tSI3,0F8H 
JC HATU 
nOV AH^OCOH 

OR AH^CCOHV NO BIT) 

AMD BYTE PTR tN0W_EVEHT3 , 3FH 

OR cmou_evemt:,ah 

CALL RUH_COHVERTER 



nOV 3 I /HELP 

ADD SI,CIC_BYTE3 

nov BH,0 

nOV 8L,CSI3 
CHP BX>0 
JZ UP.UAKEARI 
DEC BX 

JflP UP.UAtCEARl 

nOV SI, HELP 

ADO SI,CIC_BYTE3 

MOV BH,0 

nov BL>CS13 

nov S1,CC0HV_N03 

nov CL,7 

RDL SI^CL 

ADD SI,ES_EVENT_TinER 
nov CL>100 
INC BX 
CHP BX,100 
JC UYJ 

nov BX, 1 

TEST BYTE PTR ES : CSI 3 tBX3 , 7 
JH2 UI>_Y_RET 
DEC CL 
JH2 UYL 



RET 

nov CeiHARY^LEDI^BX 
CALL BINDEC.LED 

nov SI^EVEHT.CHAHHEL 
ADD SI>tC0MV_K03 
nov CSI3,BL 

NOV SI,C1C_BYTE3 
ADD St, HELP 
nov CSI},BL 

CLC 
RET 
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SOUFCE LINE 



1D3e BEOOOA 

1D9B 03362607 

IDSF 8A1C 

1D6I B700 

1063 8B3624 07 

tD67 B107 

tD69 D3C6 

1D6B 8tC60006 

tD6F B164 

ID71 4B 

1D72 7503 

ID74 BB6300 

1 077 26F60007 

1D7B 7SBr 

1D7D FEC9 

t07F 73F0 

1D81 F9 
1D82 C3 

1D63 A01E07 
1DB6 BE3000 
1D89 033624 07 
tDBD 8804 
1D8F C3 



ID90 38 

1091 GE0004 

1094 8700 

1096 8A1E2807 

1P9A 02DB 

1D9C 8900 

109E B89C04 

10R1 E800F7 

1DA4 E8BtF8 

10A7 E8I0FA 



10AA 
10AD 
1DAF 

1DB1 
10B3 

1D86 
1088 
10BA 
1DBD 



E8FC00 
7307 
3C16 
7571 



8800 

8AO0 

A284 07 
8420 



1939 
1940 
1941 
1942 

1943 
1944 

1945 

1946 
1947 

1948 

1949 

1950 

1951 

1952 

1953 

1954 

1955 

1956 

1957 

1958 

1959 

1960 

1961 

/962 

1963 

1964 

1965 

1966 
1967 

1968 

1969 
1970 
1971 

1972 

1973 

1974 

1975 

1976 
1977 

1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 

1990 
1991 
1992 

1993 
1994 
1995 



D0MN„YOYAKUt 



OVL 



PYJ: 



EVENT_BIN_TBL: 



nOV SI, HELP 

POD Sl.nC_BYTE3 

nov BL^tSIl 

nov BH, 0 

MOV SI.tCOMV M03 

nov CL,7 

ftOL SI^CL 

ADD 3I,ES_EVEHT TIMER 
nov CL^lOO ~ 
DEC BX 
JH2 DYJ 
MOV BX,99 

TEST BYTE PTR ES i C S I 3 t 8X3 > 7 

JN2 UO_Y_RET 

DEC CL 

JH2 DYL 

STC 

RET 

MOV AL,CB1NARY^LED3 
nov SI,EVEMT_CHAHHEL 
ADD SJfCCONV N03 
nov tSI3,At " 
RET 



; 



i 



Another Subroutines 



ANG0_TOUROKU: 



ANCO 1 10: 



«HCO_l_20i 
AMC0~1 21 » 



POP AX 

nov SI^NEXT CO_ADRS 

«0V BH,0 

MOV BL,tlC_BYTE3 

POD 8L,BL 

MOV CS3 3CBX3,AX 

MOV AX,ASCI1_NU 
CAUL SPU_LEP_f»X 
CALL TinER_10_SEC 

CALL HEKT_COHT I NUE 

CALL ANCO SUB 

JNC ^»HG0_7,20 

CWP AL,CLEAR_KEy_CODE 

JH2 AHC0_ERR~ ~ 

JMP RftN0On_MODORI 

MOV CSI3CBX3.AL 

MOV AL,tSnCEX3 

MOV tLSe_LE03,AL 

nov AH, 2 OH 



HEWLETT-PftCKAROr 8086 Oss«abl«r 



SOURCE LINE 



1DBF 


EB0E01 


1996 






CALL nNCO_SUB 1 






1997 








1DC2 


EeF5F9 


1998 






CALL HEXT^COMTINUE 






1999 


* 








EBEI DO 


2000 






CALL AHCO_SUB 


1DC8 


7306 


2001 






JHC ANCO_1_30 


1DCA 


3C16 


2002 






CnP AL*CLEAR_KEY^CODE 


IDCC 


7356 


2003 






JM2 ANCO_ERR~ 


tocc 


EBCE 


2004 






JMP ANCO.1^10 


tDDO 


88400Y 


2005 


ANCO_ 


1_30i 


nOV CSI 3tBX4>t 3, AL 


1DD3 


eA4001 


2006 


AHCO_ 


\Ji\ I 


nOV AL« CSIlCBX'^t 3 




A28407 


2007 






nOV t LSB^LED 3 ^ AL 


1DD9 


8A20 


2008 






nov ah^csijCBxj 


tDOB 


EBF200 


2009 






CALL ANCO.SUBt 






2010 








tDDE 


E809F9 


201 1 






CALL MEXT_CONTINUE 






2012 


* 






1DE1 


EBCSOO 


2013 






CALL ANCO.SUB 


XOtA 


7306 


2014 






JHC ANCO_1_40 


1DE6 


3C16 


2013 






CMF AL,CLEAR_KEY_CODE 


IDEe 


7^E9 


2016 






JNZ ANC0_1_31 


IDEA 


EBCC 


2017 






jnp ANC0Zl«2t 


1DEC 


684002 


2018 


AHC0_1 40i 


nOV CSI](BX+23,AL 


lOEF 


BA4002 


2019 


ANCO_ 


1_4I : 


nOV AL, CS13tBX+2 3 


tDF2 


A28407 


2020 






MOV CLSB_LED3.AL 


I0F5 


8A6001 


2021 






MOV AH, tSI3tBX*1 3 


lOFS 


E8D300 


2022 






CALL ANC0_SU61 






2023 


* 
* 






1DFB 


EeBCF9 


2024 






CALL NEXT^CONTIHUE 






2023 








tOFE 


ESAdOO 


2026 






CALL ANGO.SUB 


1E01 


7306 


2027 






JHC ANCO 1_RET 


fE03 


3C16 


2028 






CWP AL,CLEftR_KEV_CODE 


1E09 


751 D 


2029 






JHZ AHGO.ERR 


1E07 


E6CA 


2030 






JKP ANGO 1 3t 


1E09 


884003 


2031 


ANCO.I.RET: 


nov csi3Tbx+33,al 


lEDC 


A28407 


2032 






110V tLSB.LE03.AL 


1E0F 


dA6002 


2033 






nov AH, CSI3tBX'*>23 


1C12 


E8BB00 


2034 






CALL ANCO.SUBI 






2033 








1E15 


6E0004 


2036 






nov S t . NEXT_CO_ADPS 


tEie 


6700 


2037 






nov BH,0 


1E1A 


dA1£2807 


2038 






nov BL,CIC_BYTE3 


IE1E 


02DB 


2039 






ADD BL,BL 


1E20 


8B0O 


2040 






nov AX,C$I3t6X3 


1E22 


SO 


2041 






PUSH AX 


tE23 


C3 


2042 






RET 






2043 


; 










2044 


* 










2043 


i 






tE24 


E9BBFA 


2046 


AHCO^ERR: 


JMP HSGERR_«T_EHD 






2047 


i 










2048 












2049 


• 






1E27 


38 


2030 


AHCO_I HPUT t 


POP AX 


1E2e 


BE0004 


2031 






nov S I , HEXT_C0.ADRS 


1E2B 


B700 


2032 






nov 6H, 0 



317 



HEWLETT-PACKARD : 3086 AiiembUr 
SOURCE LINE 



IE2D 


8A1E2807 


2033 








nOV BL,tIC_BVTE3 


IE31 


02D8 


2034 








ADD BL^BL 


1E33 


8900 


2033 
2036 


■ 






nOV CSI}tBX3.AX 


tE33 


B886B6 


2037 


AMCO_ 


.2_ 


10: 


nOV AX . 0B6B6H 


IE3e 


EB69F6 


2038 








CALL SPU.LED.AX 


tE3B 


E81AF8 


2039 
2060 








CALL TIMER_10_SEC 


1E3E 


Ee79F9 


2061 
2062 








CALL NEXT_C0HT1NUE 


tE41 


Ee6500 


2063 


ANG0_2.1 1 i 


CALL ANGO.SUB 


IE44 


7307 


2064 








JNC AHGO 2 20 


IE46 


3C16 


2065 








CMP AL,CLEAR_KEV_CODE 


IE4B 


75DP 


2066 








JNZ ANGO_ERR 


1E4A 


E9ABFA 


2067 








jriP BAHDOn^nODOR I 


1E4D 


8800 


2068 


flNGO_ 




.20: 


rtOV CSI3(BX3.AL 


1E4F 


B86686 


2069 


AHCO. 




21 1 


nov nx,86B6H 


IE52 


E88900 


2070 
2071 


1 






CALL ANG0_3UB2 


IE55 


E862F9 


2072 
2073 


* 






CALL NEKT_COHTINUE 


lEse 


E84E00 


2074 








CALL ANCO_SUB 


1E5B 


7306 


2075 








JNC AHCO 2 30 


1E9D 


3C16 


^076 








CHP AL,CLEAR.KEY_CODE 


1E5F 


75C3 


2077 








OHZ AHCO_ERR 


tE6t 


EB02 


2078 








JMP AHGO_2_10 


1E63 


684001 


2079 


AHCO 2 30» 


nov CSI3CBXt-1 3,AL 


1E66 


B8B620 


2080 


AMCO. 




.31 : 


nov AX,20B6H 


tE69 


£87200 


2081 
2082 


* 






CALL AHC0.SUB2 


1E6C 


E84BF9 


2083 
2084 


• 






CALL HEXT_COMTIHUE 


1E6F 


E83700 


2083 








CALL ANGO^SOB 


IE72 


7306 


2086 








JHC HNCD_2_4 0 


JE74 


3C16 


2087 








COP AL,CLEAR_KEY_CODE 


tEr6 


75AC 


2088 








JN2 AHGO^ERR 


1E79 


EB03 


2089 








jnP ANGO 2 21 


lETA 


884 002 


2D90 


ANGO 


_+ 


_40: 


nov CSI3rBX+23,AL 


IE7D 


B88620 


2091 


ANCO 2 


\a\ X 


nov AX,2P86H 


lEdO 


E83B00 


2092 
2093 


* 
> 






CALL ANG0_SUB2 


1E93 


E834F9 


2094 
2093 


• 






CALL HEXT_CONTJMUE 


1E86 


E82000 


2096 








CALL AHC0_3UB 


1E89 


7306 


2097 








^HZ ANG0_2 RET 


tE3B 


3C16 


2098 








CMP AL. CLEAR KEV_C0DE 


1E8D 


7395 


2099 








JM2 ANCO_EPP 


IE0F 


EBD3 


21 00 








- JnP ftNC0_2_?l 


1E?1 


884003 


2101 


AHCO. 


_2, 


.RET I 


MOV tSI3lBX*73.AL 


1E?4 


632020 


21 02 








nov AX, 2 02 OH 


1E?7 


E84400 


21 03 
2104 


t 

9 






CALL AHC0_SUB2 


tE9A 


BE0004 


2105 








MOV S1.HEXT_G0_ADRS 


iE9P 


B700 


2106 








nov BH,0 


IE9F 


8A1E2907 


2107 








MOV BL.CIC_BYTE3 


-1EA3 


02DB 


21 08 








ADD BL^BL 


1EA5 


6800 


21 09 








nov AX,tS13CBX3 



0167237 



SOUf^CE LIME 



IEA7 90 
1EA8 C3 



IEA9 A 089 07 

iCftC E335F2 

lEAF 73 OD 

1EB1 3CO0 

1EB3 75Q4 

tEBS S8 

>EB6 E93FPA 

IEB9 £80200 

lEBC F9 

lEBD C3 

1EBE 6E0010 
lECt 6700 
)£C3 8A1E2807 
IEC7 03DB 
IEC9 03DB 
lECB 03DB 
1ECD 03DB 
lECF C3 

tEDO 8826B507 
IED4 E8BDF4 

tED7 EeDirs 

1EDA E87BF7 
1EDD C3 

tEDE EeC3FS 
1EEI E874F7 

lEE'l C3 



E9D6FF 

b;oo 

8«F5 
8A1 0 

80E20F 

E81F00 

8H4301 

30EI OF 

03M 

E81400 

804802 
80EI OF 
03Dt 
£80900 

3A4803 
80E1 OF 

03M 

C3 



1 

1EE8 
IEEm 
1EEC 

IEEE 
1EF1 
IEF4 
lEFr 
1EFA 
1EFC 
lEFF 
IF02 
IF 05 

iFor 

IF Oft 
IFOD 

tno 

tFI2 



IF 13 03D2 
1F1S 86C2 
IF17 03C0 



21 1 0 
21 1 1 
21 12 

2n3 
2114 J 

2117 AHC0_SU8: 

n 16 

2117 
2118 
21 19 
2120 
2121 

2122 KAORU: 

2123 

2124 

2127 ; 

2126 KEV^eUFF^ADRS: 

2127 

2128 

2129 

2130 

2131 

2132 

5133 

2134 ; 

2135 ANC0_SUB1 t 
2136 

2137 
2138 
2139 

2140 : 

2141 AHC0^3UB2: 

2142 " 

2143 
2144 ; 

2I4T- AHOO^PIW.PXJ 
2146 

2147 
2148 
2149 
2150 
21S1 
2132 

2153 
2154 

2155 
2156 
2137 

2198 
2139 
2160 
2161 
2162 
2163 
2164 
2163 
2166 



PUSH AX 
PET 



KOV ftL>CKEY_DATA3 
CALL KAZUKO 

JHC KEY_BUFF_ADRS 
CUP AL,T1MEP_OUT_CODE 
JNZ KAORU 
POP AX 

JMP RAHOO«_MODORI 
CALL KEY BUFF ADPS 
STC 
RET 



HOV SI,KEY.t>ATA_ 

nov eH,o 

nOV BL,tlC_BVTE5 

ADD BX^BX 

ADD 8X,BX 

ADD 8X,BX 

ADD BX^BX 

RET 



WOV triSB_LED3,AH 
CALL 5PU.CLEAR_D1SP 
CALL SPU_LED_D1SP 
CALL T|«ER_10_SeC 
RET " " 

CALL SPU_LED_AX 
CALL TIMER 10 SEC 
RET 

CALL »CEY_eUFF_ADRS 

MOV CH,0 

nov DH^CH 

MOV DL,tSntBX3 

AND DL.OFH 

CALL MULTI^I 0_DX 

MOV CL,CSI+I3CBX3 

AHD CL«OFH 

ADD DX,CX 

CALL nOLTI.lO.DX 

MOV CL,[SI<^23C6X3 

AHD CL^OFH 

ADD DX,CX 

CALL MULTI^IO DX 

MQV CL.ES1*33TbX3 

AHD CL^OFH 

ADD DX,CX 

PET 



i DX 



• 1 



; DX " ftli^lO 



; DX • #l*10+«2 

; DX «<■ •I*! 0*»2>*1 0 



: DX « <#l»l 0*»2:i*l 0*«3 

; DX -/<«l*lO*«2>*10*t3^*IO 



t DX ■<C»1*lO*«2>*10+i3>*lO*«4 



MULTI_1 0_DX: 



ADD DX^DX 
MOV AX,DX 
ADD AX, AX 



• 



2 

2*2 



•4 



3JL9 



01 67237 



SOURCE LINE 



1F19 03C0 
1F18 03D0 
1FID C3 



1F1E 58 

tFIF BE0004 

tF22 B700 

1F24 8AtE2807 

1F2e 02DB 

lF2fl 8900 

irjC ESSFFF 
1F2F C6400700 

1F33 B9SS41 
tF36 E86BF5 
1F39 E80AF7 

IF3C E87BF8 



1F3F 
!F42 
1F44 
1F46 
1F48 
1F4A 
»F4D 
1F50 
1F52 
1F35 
1F57 
tF5A 
1F50 



1F60 E3SrF8 



A 089 07 

3Ct2 
7476 

3CI6 
7462 

E871FF 

FE4 007 

BD20 

A28507 

9UB0 

A284 07 

E84EF5 



tF63 
1F66 
IF68 
1F6A 

tF6C 
tF6E 
1F71 
1F74 
1F77 

1F79 
1F7C 
1F7F 

tF8Y 
1F84 
1F87 



A 089 07 

3C12 

7452 

3C16 

743E 

EB4DFF 

8A6007 

dOE4 03 

OADC 

3A4 0FF 

A28507 

8A00 

A28407 

E80DF4 

E821FS 



# « i«f « 1* « * « ii» if 



1F8A E831FF 
IFBD FE4D07 
1F90 8A6007 



2167 
2168 
2169 
C170 
2171 
2172 

2173 ANGO DISPLAY: 

2174 

2175 

2176 
2177 

2173 
2179 ; 
2180 
2181 
2192 i 

2183 AHGO_AU_WT_LP : 

2184 ~ ~ 

2185 
2136 ; 

2187 

2188 ; 

2189 

2190 

2191 

2192 

2193 

2194 

2195 

2196 

2197 

2198 

2199 

2200 

2201 AHGO.DISP.LP: 

2202 ; 

2203 
2204 ; 

2205 

2206 
2207 
2208 
2209 
221 0 
221 1 
2212 

2213 
2214 
2215 
2216 
2217 
2218 
2219 
2220 ; 

2221 



ADD AX^AK 
ADC' DX^AX 
RET 



'•2*2'*2 



8 
10 



2223 



Kcv In Shita ungou Wo Diffplsv Suru 
POP AX 

WOV SI, NEXT CO ADRS 

MOV BH,0 

MOV BL,tIC„eYTe3 

ADD BL,BL 

MOV tSntBX3,ftX 

CALL KEV_BUFF_ADRS 

MOV BYTE PTP TsiHBX+73,0 

MOV AX,ASCII_AU 
CALL SPU_LED~AX 

CALL TIMER^CSEC 

CALL NEXT^CONTINUE 

MOV AL, tKEY_DATA3 

CMP AL, AlJTHO_KEY_CODE 

JZ AHGO_NINTEI 

CMP AL,CLEAP_KEY_CbPE 

JZ AKC0_NO_AUTH0 

CALL KEV_BUFF_ADPS 

INC BYTE~PTR C&inBX*r3 

MOV AL.20H 

MOV tMSB_LEt'3.AL 

MOV AL,CSn[6X3 

MOV ELSB_LErO,AL 

CALL SPU.LEC' DISP 
CALL TinER_l_S£C 

CALL NEXT^CONTINUE 

MOV AL. CKEY_DATA3 

CMP AL,AUTHOJ'EV_CODE 
02 AHCO^NlHTEl 
CMP OL^CLEAP^hrEY^CODE 
02 ANC0_NO_mUTM0 

CALL KEY_BUFF_hDPS 
MOV AH,CSI3CB;>*3 
AHD AH, 3 
OR BL^AH 

MOV AL,ISIKBX-I3 
MOV nMSB_LED3,ML 

MOV al,csi3cb::3 

MOV CLS8_LED3,AL 
CALL SPU_CLEAR_DISP 
CALL SPU_LED_PISP 

CALL KEY_8UFF_ADRS 

IHC BYTE PTR CS13CBX+73 

MOV AH,CSI3CBX+73 
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HEULETT-PACKARDt 6066 Ass«mMcr 



SOURCE tlHC 



1F93 


80FC96 


2224 






CtfP AK,190 


1F96 


7314 


2229 






JMC <*NCO_NO_AUTHO 


ir98 


80E403 


2226 






AND AH, 3 


1F9B 


73C0 


2227 






JHZ AKCO_DISP_LP 


1F9D 


E8A6F6 


2228 


AUCO. 


.AU_RETRY 1 


CALL TIt1ER_1_SEC 






2229 








1FAQ 

• 


Eei7Fe 


223 0 






CALL HEXT_CONTIHUE 


IF A3 


A08907 


2231 
2232 


i 




* 

HOV AL, CICEY_0ATA3 


1FA6 


3Ct2 


2233 






CMP AL,AUTHO_KEV_CODE 


1FA8 


7412 


2234 






J2 ANC0_M1NTEI 


1FAA 


EB87 


223S 






JMP ANCO_AU_UT_LP 


1FAC 


BE0004 


2236 
2237 


AKCO HO^AUTHO: 


MOV SI,NEXT_CO_ADRS 


IFftF 


B700 


2238 






nov BH,0 


1FB1 


8A1E2e07 


2239 






MOV BL,tIC_BYTE3 


1F85 


020B 


224 0 






ADD BL>BL 


IFB? 


BBOO 


2241 






nov Ax.csnrBX3 


IFB9 


50 


2242 






PUSH AX 


1FBA 


F9 


2243 






STC 


1FBB 


C3 


2244 






RET 






2249 


t 






1FBC 


6E0004 


2246 


ANGO. 


_HINTEI ! 


MOV SI ,HEXT_CO_ADRS 


IFBF 


8700 


2247 






nov BH,0 


iFCt 


8A1E2e07 


2248 






MOV BL^C1C_BYTE3 


tFC3 


02DB 


2249 






ADD BL^BL 


IFC7 


8B00 


22S0 






MOV AX^CSIUBXJ 


IPC9 


90 


2251 






PUSH AX 


1FCA 


FB 


2252 






CLC 


fFCB 


C3 


2253 






RET 



1FCC 3088 
IFCE 7406 
IFDO 3C8A 
irD2 7478 
1FD4 F8 
1FD5 C3 

1FD6 8A44 05 
1FD9 B400 
IFDB 8894 06 
IFDE BB0009 
iFEt 03De 
1FE3 03D8 
1FE5 8917 

1FE7 BaOOOO 
1FEA BB0006 
1FED 03D8 

1FEP e3FA06 
IFF2 1 



2254 



i 



2257 PAY_GP.0UP_1 : 

2298 
2299 

2260 
2261 



CMP AL,88H 

JZ PAY_PPOG_STaRT 

CMP AL,eAH 

JZ PhY_PR0C„STOP 

CLC 

RET 



2263 ; 

2264 PAY PROG START: 



67 



2270 
2271 

2272 
2273 
2274 



2276 EV_F_ST.CIC! 



IFF4 26F6070r 
tFFB 7449 



2278 ; 

2279 

2280 



MOV AL^CSI+5] j 
MOV AH,0 

MOV OX,CSI*63 ; OX » Freo. Data 
MOV BX,EVENT_MO.FREQ 

ADD BX^AX ** " 

ADD BX^AX ; BX ■ Fr«q, T^blft i^ddr 

nov CBX3>DX ; Kr«quttncu S«t 

nov DX>Q 

MOV BX,E$_EVEHT_TI«ER 
ADD BX,AX" " 

CMP OX, 6 

JKC P^P_START_RET 

TEST BYTE PTR ES:CBXJ,7 
J2 MEXT EV_ST 
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HEWLETT-PACKAPOi e08«i i*5sei»bl«r 



SOURCE LINE 



1FFA 30 
IFFB 53 
1FFC 52 

IFFD n31E07 

2000 88162407 

2004 2SSA07 

2007 2407 

2009 7502 
2D0B B0D2 



A22A07 

02C0 

02C0 

02C0 

0200 

88t62807 
Eei AFQ 
E884F0 



881EtE07 



200D 
2010 
2012 
2014 
2016 
2018 
201C 
201F 
2022 
2025 
2029 



202C BEB003 
202F 03362807 
2033 03362307 
2037 8B161tt07 
203B 8914 

203D E81FFC 

2040 5P 

2041 SB 

2042 58 

2043 42 

2044 eiC38000 
204e EBnS 

204H F8 
204B C3 

204C 90 
204D F8 
204E C3 



2281 
2282 
2283 
2284 
2295 
2296 
2287 
2288 
2239 
2290 
2291 



2293 
2294 



DEV OK 



2300 

2301 

2302 

2303 

2304 ; 

2305 

2306 

2307 

2308 

2309 
2310 : 
231 1 
2312 ; 
23t3 
2314 
2315 

2316 NEXT EV ST: 

2317 

2318 

2319 ; 

2320 P P^STmRT RETt 
2321 

2322 ; 

2323 PftY_PPOC„STOP: 

2324 PhY_GROUF 2r 



2326 ; 

2327 t 

2328 I 
2329 
2330 
2331 



PUSH flX 
PUSH BX 
PUSH DX 



Channel 

M th Convert€r 
Drop Ho. 



Event Ti»«** Addr 



ROV tBINPiFY_LED3 -fix 
MOV CC0MV_N03.DL 
nov AL,ES:C0X1 
AKD ALj7 
JN2 DEV_OK 
nov AL,2 

MOV CDEVICE„M03,ftL 
ADD AL.ftL 
ADD AL>AL 

ADD At.ftL ; AL 

ADD DL^AL 
nov CIC_BYTE3,DL 
CALL COHV_T0„DROP 
CALL 1D_OR0pIdEV1CE 
CALL SPU_RELAY_ON 
MOV BX,CBU*APY_LED3 
CALL BINDEC.LED 

MOV SI, JUMP_ADDRESS 
ADD SUCIC^BYTEJ 
ADD SX,CIC_EYTE3 
MOV DX,tBAiE_POIHT) 

MOV csn.Dx 

CALL FOftCED.EVENT 

POP DX 

POP BX 

POP AX 

INC DX 

ADD BX, 128 

J MP EV_F_ST_CF 

CLC 
RET 

NOP 

CLC 
RET 
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What Is Claimed Is ; 

1. A cable television system for pro- 
viding selected television signals to a plurality of 
remotely located siibscriber premises, having a head 
end for producing a television signal and a cable 
network for conducting the television signal from 
the head end to a plurality of remote locations, 
each of which is adjacent but external to a 
respective subset of the subscriber premises, com- 
prising: 

external control unit means at each of 
the remote locations for receiving the television 
signal from the cable network; 

a plurality of drop cables connected 
to each external control unit means, each drop cable 
conducting a selected portion of the television signal 
from the external control unit means to a respective 
one. of the subscriber premises associated with that 
external control unit means; 

subscriber device means connected to 
each drop cable at the subscriber premises for 
applying to the drop cable a first control signal 
indicative of data to be transmitted to the external 
control unit means, at least one of said subscriber 
device means being a subscriber processing unit 
means for allowing the subscriber to apply to the 
drop cable a first control signal including channel 
data indicative of the portion of the television 
signal which that subscriber wishes to select; and 

first means associated with each 
external control unit means for processing the first 
control signals applied to all the drop cables asso- 
ciated with that external control unit means and for 
causing that external control unit means to apply to 
each associated drop cable the portion of the tele- 
vision signal indicated by the first control signal 
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cheUinel data received via the drop cable, the first 
means including common signal processing circuitry 
which at least partially processes the information 
represented by the first control signals applied to 
all of the drop cables associated with that external 
control unit means, 

2. The apparatus defined in claim 1, 

further comprising: 

second means associated with each 
external control unit means for applying to each 
drop cable a second control signal indicative of 
data to be transmitted to the associated subscriber 
premises; and 

third means associated with each sub- 
scriber processing unit means for processing the 
second control signal to receive and store the data 
indicated by the second control signal. 

3. The apparatus defined in claim 2, 
wherein: said subscriber processing unit means 
includes a character display means; 

the second control signal applied to 
each drop cable includes character display data; and 

said subscriber processing unit means 
includes fourth means responsive to the received and 
stored second control signal for controlling the 
character display means in accordance with the 
character display data indicated by the second 
control signal. 

4. The apparatus defined in claim 3, 
wherein the character display data indicated by the 
second control signal applied to each drop cable are 
indicative of the selected portion of the television 
signal applied to that drop cable by the external 
control unit means. 
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5. The apparatus defined in claim 2, 
further comprising: 

fourth means associated with the head 
end for applying to the cable network a third control 
signal indicative of data to be transmitted to at 
least one external control \init means; and 

fifth means associated with each 
external control unit means for processing the third 
control signal to receive and store the data indicated 
by the third control signal. 

I 

6. The apparatus defined in claim 2, 

further comprising: 

sixth means associated with each 
external control unit means for applying to the cable 
network a fourth control signal indicative of data 
to be transmitted to the head end; and 

seventh means associated with the 
head end for processing the fourth control signal to 
receive and store the data indicated by the fourth 
control signal . 

7. The apparatus defined in claim 5, 
further comprising: 

sixth means associated with each 
external control unit means for applying to the 
cable network a foxirth control signal indicative of 
data to be transmitted to the head end; and 

seventh means associated with the 
head end for processing the fourth control signal to 
receive and store the data indicated by the fourth 
control signal. 

8. The apparatus defined in claim 5, 

wherein: 
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said fifth means associated with each 
external control unit means includes eighth means 
for producing address signal information which 
uniquely identifies the associated external control 
unit means; 

the third control signal includes 
address signal data indicative of at least one 
external control unit means to which the third con- 
trol signal is to be transmitted; and 

said fifth means associated with each 
external control unit means includes ninth means for 
comparing the received address signal data to the 
associated address signal information, and enabling 
the associated fifth means to store the data indi- 
cated by the third control signal if the received 
address signal data bear a predetermined relation- 
ship to the associated address signal information. 

9. The apparatus defined in claim 8, 
wherein said ninth means associated with each 
external control unit means enables said fifth means 
to store the data indicated by the third control 
signal if the received address signal data correspond 
to the associated address signal infomation. 

10. The apparatus defined in claim 5, 

wherein : 

the third control signal includes 
broadcast address signal data indicative of all 
external control unit means; and 

said fifth means associated with each 
external control unit means includes tenth means for 
recognizing the broadcast address signal data, and 
enabling the associated fifth means to store the 
data indicated by the third control signal if the 
received broadcast address signal data is recognized. 
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11. The apparatus defined in claim 5, 

wherein: 

the third control signal includes 
channel authorization data indicative of the por- 
tions of the television signal which at least one 
subscriber associated with that external control 
unit means is authorized to select; and 

said fifth means associated with each 
external control unit means includes eleventh means 
for causing said external control unit means to apply 
to each associated drop cable the portion of the 
television signal indicated by the first control 
signal channel data received via the drop cable only 
if the stored chcinnel authorization data indicates 
that the subscriber associated with the drop cable 
is authorized to receive that portion of the tele- 
vision signal. 

12. The apparatus defined in claim 5, 

wherein: 

the third control signal includes 
channelization data indicative of a desired corre- 
lation between each portion of the television signal 
which can be selected by the subscriber and the 
channel data indicated by the first control signal 
used to select each portion of the television 
signal; and 

said fifth means associated with each 
external control unit means includes twelfth means 
responsive to the channelization data for causing 
the external control unit means to apply to each 
associated drop cable the correlated portion of the 
television signal indicated by the first control 
signal channel data received via the drop cable. 

13. The apparatus defined in claim 5, 

wherein: 
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the third control signal includes 
force tune data indicative of a portion of the 
television signal for transmission to the subscriber 
premises; and 

said fifth means associated with each 
external control unit means includes thirteenth means 
responsive to the force tune data for causing said 
external control unit means to apply to the associated 
drop cables the portion of the television signal 
indicated by the force tune data* 

14. The apparatus defined in claim 13, 

wherein: 

said second means associated with each 
external control unit means includes fourteenth 
means responsive to the force tune data for causing 
said second means to apply to the associated drop 
cables the second control signal; 

the second control signal applied to 
each drop cable includes television on/off data; and 

said subscriber processing \init means 
includes fifteenth means responsive to the second 
control signal for controlling on and off a tele- 
vision appciratus in accordance with the television 

on/off data. 

15, The apparatus defined in claim 8, 
wherein: said fifth means associated with each 
external control unit means includes sixteenth means 
for storing data at one or more storage addresses; 

the third control signal includes 
storage address data indicative of a storage address 
in said external control unit means; and 

said fifth means associated with each 
external control unit means includes seventeenth 
means for causing said associated sixteenth means to 
store the data indicated by the second control signal 
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coimnencing at a storage address which bears a pre- 
determined relationship to the storage address data 
indicated by the third control signal. 

16. The appciratus defined in claim 6, 
wherein: the first control signal includes data 
indicative of information to be transmitted from a 
subscriber device means to the head end; 

said first means associated with each 
external control unit means includes eighteenth means 

to receive and store the information indicated by 
the first control signal; 

the third control signal includes 
read data indicative of a request to transmit to the 
head end the information stored in said eighteenth 
means ; and 

said sixth means associated with said 
external control unit means includes nineteenth means 
responsive to the third control signal for enabling 
said sixth means to apply to the cable network the 
fourth control signal including data indicative of 
the stored information* 

17, The apparatus defined in claim 6, 

wherein: 

w 

the first control signal includes 
data indicative of information to be transmitted to 
the head end; 

said first means associated with each 
external control unit means includes twentieth means 
to accumulate and store the information indicated by 
the first control signals applied to all of the drop 
cables associated with that external control unit 
means; 
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the third control signal includes 
send function data indicative of a re«3uest to trans- 
mit to the head end the accumulated information 

stored in said twentieth means; and 

said sixth means associated with said 
external control unit means includes twenty- first 
means responsive to the send function data of the 
third control signal fot enabling said sixth means ' 
to apply to the cable network the fourth control 
signal including data indicative of the accumulated 
and stored information. 

18. The apparatus of claim 5, wherein: 

the first control signal includes 
data indicative of a request to view a pay-per-view 
program event; 

the third control signal includes 
pay-per-view program event data indicative of the 
transmission of a pay-per-view program event and the 
portion of the television signal corresponding to 
that pay-per-view program event; and 

the fifth means associated with each 
external control unit means includes twenty-second 
means responsive to the pay-per-view program event 
data of the third control signal for applying to 
each associated drop cable the portion of the tele- 
vision signal indicated by the third control signal 
if the pay-per-view program event indicated by the 
third control signal corresponds to the pay-per-view 
program event request of the first control signal. 

19. A cable television system for trans- 
mitting via a cable network television signals from 
a head end to a plurality of remote locations, and 
bther signals between the head end and the plurality 
of remote locations, comprising: 
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means at each of the remote locations 

for receiving the television signals from the cable 
network ; 

first means associated with the head 
end for applying to the cable network a first control 
signal indicative of data to be transmitted to at 
least one receiving means, at least a portion of the 
first control signal being indicative of a particular 
one of a pl\irality of reverse channel frequency bands; 
and 

second means associated with each 
receiving means for processing the first control 
signal and for applying to the cable network in any 
one of a plurality of reverse channel frequency bands 

a second control signal indicative of data to be 
transmitted to the head end, said second means being 
responsive to the first control signal for applying 
the second control signal in the reverse channel 
frequency band indicated by the first control signal. 

20. The cable television system defined in 
claim 19, wherein each remote location is adjacent 
but external to a respective set of subscriber pre- 
mises and wherein said receiving means comprises an 
external control unit means, said cable television 
system further comprising; 

a plurality of drop cables connected 

to each external control unit means, each drop cable 
conducting a selected portion of the television 
signal from the external control xmit means to a 

respective one of the siibscriber premises associated 
with that external control unit means; 

subscriber processing unit means con- 
nected to the drop cable at at least one of the s\ib- 
scriber premises for allowing the subscriber to apply 
to the drop cable a third control signal indicative 
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of the portion of the television signal which that 
subscriber wishes to select; and 

processing means associated with each 
external control unit for processing the third con- 
trol signals applied to all of the drop cables asso- 
ciated with that external control unit and for causing 
that external control unit means to apply to each 
associated drop cable the portion of the television 
signal indicated by the third control signals, the 
processing means including common signal processing 
circuitry which at least partially processes the 
information represented by the third control signals 
applied to all of the drop cables associated with 
that external control circuit means. 

21. A cable television system for trans- 
mitting via a cable network television signals from 
a head end to a plurality of remote locations, and 
other signals between the head end and the plurality 
of remote locations, each remote location being 
adjacent but external to a set of subscriber premises, 

comprising: 

addressable external control unit means 
at each of the remote locations for receiving the tele 
vision signal from the cable network; 

a plurality of drop cables connected 

to each external control unit means, each drop 
conducting a selected portion of the television 
signal from the external control unit means to a 
respective one of the subscriber premises associ 
with that external control unit means; 

subscriber processing unit means 
connected to each drop cable at the subscriber • s 
premises for allowing the subscriber to apply to the 
drop cable a first control signal indicative of the 
portion of the television signal which that sub- 
scriber wishes to select; 
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first means associated with each 
external control unit means for processing the first 
control signals applied to all of the drop cables 
associated with that external control iinit means and 
for causing that external control unit means to apply 
to each associated drop cable the portion of the 
television signal indicated by the first control 
signal received via that drop cable, the first means 
including common signal processing circuitiy which 
at least partially processes the information repre- 
sented by the first control signals applied to all 
of the drop cables associated with that external 
control unit means; 

second means associated with the head 
end means for applying to the cable network a second 
control signal indicative of data to be transmitted 
to at least one external control unit means, wherein 
at least a portion of the second control signal is 
indicative of an external control unit means address; 

third means associated with each 
external control unit means for processing the second 
control signal to receive and store the data indicated 
by the second control signal if the second control 
signal is addressed to the external control unit 
means ; and 

handshaking means associated with 
each external control imit means and responsive to 
the third means to apply to the cable network for 
transmission to the head end a response signal 
indicative of whether or not the external control 
unit means received the second control signal 
without error. 

22. A cable television system for trans- 
mitting via a cable network television signals from 
a head end to a plurality of subscriber premises. 
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and other signals between the head end and the 
plurality of subscriber premises, comprising: 

polling signal means associated with 
the head end for applying polling signals to the 
cable network; 

external control unit means located 
at a plurality of remote locations, each location 
being adjacent but external to a subset of- the sub- 
scriber premises, for receiving the television 
signals and the palling signals from the cable 
network; 

a plurality of drop cables coimected 
to each external control unit means for conducting 
selected portions of the television signals from the 

* 

external control unit means to a respective one of 
the stibscriber premises associated with that external 
control unit means; 

subscriber processing unit means con- 
nected to each drop cable at the subscriber premises 
for allowing the subscriber to apply to the drop 
cable a control signal indicative of information to 
be transmitted to said external control unit means, 
including infonnation indicating the portion of the 
television signal which that sxibscriber wishes to 
select and information for transmission to the head 
end; 

control signal processing means asso* 
ciated with the external control unit for receiving 
and storing the infomation indicated by the control 
signals applied to all of the drop cables associated 
with that external control xinit means and for applying 
to each drop cable the portion of the television 
signal indicated by the television signal selection 
information received via that drop cable; and 
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polling signal processing means asso-* 

ciated with each external control unit means for 

processing the received polling signals and for 

responding thereto by applying a response signal to 

the cable network for transmission to the head end 

indicative of whether or not said external control 

unit means has information to transmit to the head 
end. 



23. The cable television system defined 
in claim 22, wherein the polling signals include 
address signal data indicative of the external 
control unit means to which the polling signal is to 
be transmitted, and wherein the polling signal pro- 
cessing means further comprises: 

means for producing address signal 
information which uniquely identifies the associated 
external control unit means; and 

means for comparing the received 
address signal data to the associated address signal 
information and for causing the polling signal pro- 
cessing means to respond to the received polling 
signal if the received address signal data bear a 
predetermined relationship to the associated address 
signal information, 

24. The cable television system defined 
in claim 23, wherein: 

said external control unit means 
includes means for associating a level of importance 
with the information which the external control imit 
means has to transmit to the head end; 

said polling signal means associated 
with the head end includes means for applying to the 
cable network response threshold level signal data 
indicative of the level at which said external 
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control unit means should respond to received 

polling signals; and 

said polling signal processing means 

associated with each external control unit means 
includes means for comparing the received threshold 
level signal data to the level of the information 
which the external control unit means has to transmit 
to the head end, and for enabling the associated 
polling signal processing means to transmit a 
response signal to the head end indicating that the 
external control unit means has information to 
transmit to the head end if the level of information 
which said external control unit means has to 
transmit to the head end bears a predetermined rela- 
tionship to the received response threshold level 
signal data* 

25. The cable television system defined 

in claim 23, wherein: 

said external control unit means 

includes means for associating a level of importance 

with the information which the external control unit 

means has to transmit to the head end; 

said polling signal means associated 
with the head end includes means for applying a 
signal to the cable network for establishing a 
priority information window on the cable network, 
the priority information window signal including 
priority response threshold level signal data 
indicative of the priority information level at 
which said external control unit means should 
respond to the polling signals; and 

said external control xinit means 
includes means for receiving the priority infor- 
mation window signal and storing the priority 
response threshold level signal data, for comparing 
the priority response threshold level signal data to 
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the level of information which the external control 
unit means has to transmit to the head end, and for 
causing said polling signal processing means asso- 
ciated with said external control unit means to 
respond to any received polling signal whenever the 
information which the external control unit means 
has to transmit to the head end bears a predetermined 
relationship to the priority response threshold 
level signal data. 

26. A two-way cable television system for 
trctnsmitting television and other signals via a cable 
network from a head end to addressable terminal 
devices at a plurality of remote locations, com- 
prising: 

first means associated with the head 
end for transmitting polling signals to the address- 
able terminal devices, the polling signals including 
a terminal device address; 

second means associated with the 
teminal devices for storing information and for 
assigning a level of importance to the stored 
information; 

third means associated with the head 
end for transmitting to the terminal devices thres- 
hold level control signals indicative of the thres- 
hold level at which the terminal devices should 
transmit information to the head end; 

fourth means associated with each 
terminal devices for receiving the threshold level 
control signals and for comparing the level of the 
information stored in the terminal device with the 
threshold level indicated by the threshold level 
control signals; and 

fifth means responsive to said fourth 
means and to received polling signals addressed to 
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the terminal device for transmitting to the head end 
a response signal indicating that the terminal device 
has information to transmit to the head end if the 
level of the information bears a predetearmined 
relationship to the threshold level indicated by the 
threshold level control signals. 

27. A two-way cable television system for 
transmitting television signals and other signals 
via a cable network from a head end to addressable 
terminal devices at a plurality of remote locations, 
comprising: 

first means associated with the head 
end for transmitting polling signals to the address- 
able terminal devices, the polling signals including 

a terminal device address; 

second means associated with the 
terminal devices for storing information arid for 
assigning a level of importance to the stored 
information; 

third means associated with the head 
end for transmitting to the terminal devices priority 
information control signals indicative of the priority 
threshold level at which the terminal devices should 
transmit information to the head end; 

fourth means associated with each 
terminal device for receiving the priority infor- 
mation control signals and for comparing the level 
of the information stored in the terminal device 
with the priority threshold level indicated by the 
priority information control signals; and 

fifth means responsive to said fourth 
means and to any received polling signal for trans- 
mitting to the head end a response signal indicating 
that the terminal device has information to transmit 
to the head end if the level of the information bears 
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a predetermined relationship to the priority threshold 
level indicated by the priority information control 
signals. 

28. The cable television of claim 27, 

wherein: 

the priority information control 
signals include data indicative of a particular one 
of a plurality of reverse channels available for 
transmission of information from the terminal 
devices to the head end; and 

the terminal devices include sixth 
means responsive to the priority information control 
signals for transmitting the response signal in the 
particular reverse channel indicated by the priority 
information control signal data, 

29. A cable television system for trans- 
mitting television signals via a cable network from 
a head end to a plurality of remote locations, each 
remote location being adjacent but external to a 
selected set of subscriber premises, comprising: 

external control unit means at each 
of the remote locations for receiving the television 
signals from the cable network; 

a plurality of drop cables connected 
to at least one external control unit means, each 
drop cable conducting a selected portion of the 
television signal from the external control unit 
means to a respective one of the subscriber premises 
associated with that external control irnit means; 

subscriber device means connected to 
the drop cable at the subscriber premises for 
applying to the drop cable a service request signal 
indicative of a request by the subscriber device 
means to communicate with the external control unit 
means ; and 
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drop polling means associated with 
the external control unit means for sensing in a 
predetermined order on each drop cable of the pre- 
sence of the service request signal to enable the 
associated external control unit means to rapidly 
locate a drop cable on which a subscriber device 
means is requesting to communicate with the external 

control unit means. 



30. The cable television system of 
claim 29, wherein said drop polling means includes a 
multiplexer means to selectively connect said drop 
polling means to each drop cable connected to the 
external control unit means. 



31. The cable television system of 

claim 29 r further comprising: 

device polling means associated with 
the external control unit means, said device polling 
means being responsive to the drop polling means 
sensing the service request signal on a drop cable 
for applying a first control signal to that drop 
cable, the first control signal including data 
indicative of a subscriber device means address; 

address means associated with each 
subscriber device means for producing address signal 
information which uniquely identifies the subscriber 
device means on the drop cable to which the subscriber 

device means is coimected; 

transmitter means associated with each 

subscriber device means for applying to its asso- 
ciated drop cable a second control signal indicative 
of data to be transmitted to the external control 
imit means; and 

means associated with each subscriber 
device means for receiving the first control signal, 
for comparing the received address signal data to 
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the associated address signal information, and for 
enabling said transmitter means associated with said 
subscriber device means to transmit the second 
control signal if the received address signal data 
bear a predetermined relationship to the associated 
address signal information. 

32. The cable television system of 
claim 31, wherein: 

a plurality of subscriber device 
means are connected to the same drop cable; and 

the device polling means includes 
means for applying to that drop cable in a pre- 
determined order a plurality of first control 
signals, each first control signal including address 
data indicative of a different one of the subscriber 
devices connected to that drop cable. 

33. The cable television system of 
claim 32, wherein at least one of the subscriber 
device means is a subscriber processing unit means 
for allowing the sxibscriber to apply to the drop 
cable and communicate to the external control unit 
means second control signals indicative of the 
portion of the television signal which that sub- 
scriber wishes to select. 

34. A cable television system for pro- 
viding selected television signals to a plurality of 
remotely located subscriber premises via a cable 
network , comprising : 

head end means for transmitting a 
television signal to a plurality of remote loca- 
tions, each of which is adjacent but external to a 
respective subset of the subscriber premises; 

external control unit means connected 
to the cable network at each of the remote locations 
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for receiving the television signal said external 
control unit means including a slave cable terminal - 
to which the television signal received from the 

cable network is applied; 

a plurality of drop cables connected 

to each external control unit means, each drop cable 
conducting a selected portion of the television 
signal from the external control unit means to a 
respective one of the subscriber premises associated 
with that external control unit means; 

subscriber processing unit means 
connected to each drop cable at the subscriber's 
premises for allowing the subscriber to apply to the 
drop cable a first control signal indicative of the 
portion of the television signal which that sub- 
scriber wishes to select; 

first means associated with each 
external control unit means for processing the first 
control signals applied to all the drop cables asso- 
ciated with that external control unit means and for 
causing that external control unit means to apply to 
each associated drop cable the portion of the tele- 
vision signal indicated by the first control signal 
received via that drop cable, the first means 
including common signal processing circuitry which 
at least partially processes the infoirmation repre- 
sented by the first control signals applied to all 
of the drop cables associated with that external 

control unit means; and 

slave external control unit means 
connected to the slave cable terminal of one of said 
external control unit means for supplying selected 
portions of the television signal to additional 
subscriber processing unit means associated with 
said slave external control unit means. 
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35. A cable television system for pro- 

viding selected television signals to a plurality of 
remotely located subscriber premises via a cable 
network, comprising : 

head end means for transmitting a 
television signal to a plurality of remote loca- 
tions, each of vhich is adjacent but external to a 
respective subset of the sTibscriber premises; 

exteamal control imit means at each 
of the remote locations for receiving the television 
signal from the cable network; 

a plurality of drop cables connected 
to each external control unit means, each drop cable 

conducting a selected portion of the television 
signal from the external control xinit means to a 
respective one of the subscriber premises associated 
with that external control unit means; 

subscriber processing unit means 
connected to each drop cable at the subscriber's 
premises for allowing the sxibscriber to apply to the 
drop cable a first control signal indicative of a 
first portion of the television signal which that 
subscriber wishes to select; 

slave subscriber processor unit means 
connected to the drop cable at at least one sub- 
scriber 's premises for allowing the subscriber to 
apply to the drop cable a second control signal 
indicative of a second portion of the television 
signal which that subscriber wishes to select; and 

means associated with each external 
control unit means for processing the first and 
second control signals applied to the drop cables 
associated with that external control unit means and 
for causing that external control unit means to apply 
to each associated drop cable in a first predeter- 
mined chcinnel the portion of the television signal 
indicated by. the first control signals received via 



0167237 

that drop cable, and to apply to the drop cable asso- 
ciated with the slave subscriber processing unit 
means in a second predetermined channel the portion 
of the television signal indicated by the second 
control signal received via that drop cable, the 
first means including common signal processing 
circuitry which at least partially processes the 
information represented by the first and second 
control signals applied to all of the drop cables 
associated with that external control \init means. 

36. A cable television system for pro- 
viding selected television signals to a plurality of 
remotely located subscriber premises, comprising: 

head end means for transmitting a 

television signal; 

a cable network having a plurality of 

cables connected in parallel, each cable conducting 

■ 

a different part of the television signal from the 
head end means to a plurality of remote locations, 
each of which is adjacent but external to a respec- 
tive subset of the subscriber premises; 

external control unit means at each 
of the remote locations connected to each of the 
plurality of cables for receiving the television 
signal from the cable network; 

a pliirality of subscriber unit means 

associated with each external control unit means, 
each siibscriber unit means connected to a drop cable 
for providing a selected portion of the television 
signal from the external control unit means to a 
respective one of the subscriber premises associated 
with that external control unit means; 

subscriber processing unit means con- 
nected to each drop cable at the subscriber premises 
for allowing the subscriber to apply to the drop 
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cable a control signal indicative of the portion of 
the television signal which that subscriber wishes 
to select; 

cable selecting means associated with 
each subscriber unit means for selectively connecting 
each subscriber unit means to one of the plurality 
of cables of the cable network; 

first means associated with each 
external control unit means for processing the first 
control signals applied to all the drop cables asso- 
ciated with that external control unit means and for 
causing each subscriber unit means to apply to each 
associated drop cable the portion of the television 
signal indicated by the first control signal received 
via that drop cable, the processing means including 
common signal processing circuitry which at least 
partially processes the information represented by 
the first control signals applied to all of the drop 
cables associated with that external . control unit 
means ; and 

second means responsive to the first 
means for causing each cable selecting means to 
connect its associated subscriber imit means to the 
cable conducting the part of the television signal 
which includes the portion of the television signal 
indicated by the first control signal received via 
the associated drop cable. 

37, A cable television system for providing 
selected television signals to a plurality of remotely 
located subscriber premises via a cable network, the 
cable network including a frequency band for reverse 
communication to the head end, con^rising: 

head end means for transmitting a 
television signal to a plurality of remote locations, 
each of which is adjacent but external to a respec- 
tive subset of the subscriber premises; 
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external control unit means at each 
of the remote locations for receiving the television 
signal from the cable network; 

a plurality of drop cables connected 
to each external control unit means, each drop cable 
conducting a selected portion of the television 
signal from the external control unit means to a 
respective one of the subscriber premises associated 
with that external control unit means; 

subscriber processing unit means con- 
nected to each drop cable at the sxibscriber premises 

H 

for allowing the subscriber to apply to the drop 
cable a first control signal including data indi- 
cative of the portion of the television signal which 
that subscriber wishes to select and subscriber data 
for transmission to the head end; 

first means associated with each 
external control unit means for processing the first 
control signals applied to all the drop cables asso- 
ciated with that external control unit means and for 
causing that external control unit means to apply to 
each associated drop cable the portion of the tele- 
vision signal indicated by the first control signal 
received via that drop cable, and to transmit to the 
head end signals including the subscriber data indi- 
cated by the first control signal, said first means 
including common signal processing circuitry which 
at least partially processes the information repre- 
sented by the first control signals applied to all 
of the drop cables associated with that external 

control unit means; 

second means connected to each drop 

cable at the subscriber premises for allowing the 
subscriber to apply to the drop cable a second 
control signal including data to be transmitted from 
the subscriber premises to the head end; and 
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* 

third means associated with each 
external control \init means and connected to each 
drop cable and to the cable network for allowing the 
second control signal to pass through the external 
control unit means and directly to the head end in 
a frequency band comprising a portion of the total 
frequency band available on the cable network for 
reverse communication so that ingress onto the cable 
network from the drop cables of signals interfering 
with the transmitted subscriber data signals is 
minimized. 



38. The apparatus of claim 37, wherein 
said third means comprises a bandpass filter. 
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